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Department of Energy
Washington, DC 20585

May 1997

This is a summary of the Final Waste Management Programmatic Environmental Impact Statement.
The Department of Energy has prepared the final environmental impact statement in accordance with
the National Environmental Policy Act, to evahrate management and siting alternatives for the
treatment, storage and disposal of five types of radioactive and hazardous wastes. These waste types
are: low-level radioactive waste; low-level mixed (with hazardous components) waste; transuranic
waste; high-level radioactive waste; and hazardous waste. The rdtematives were evaluated for waste

stored, buried or to be generated from future operations over the next 20 years at 54 sites.

The study is contained in 5 volumes. Volume 1, the main body of the document, contains the anrdyses

for each waste type and tie potential health, environmental and cumulative impacts of the 36 waste
management program dtematives that were considered. Volume 2 contains the detailed data for eaeh

of the Department’s sites included in the study. Volumes 3 and 4 contain the supporting appendices.
Volume 5 contains an indexed summary of the comments received during the 5-month public comment
period on the drti environmental impact statement, along with the Department’s responses to those

comments.

A complete copy of the final environmental impact statement is available in public reading rooms
which are located across the U.S. A list of the reading rooms, copies of this summary, the full 5-
vohrme document, or its supporting tectilcal reports can be obtained on request from the following
address or telephone number. Information is also available on our Internet home page at
http:llwww.ern. doe.gov.

Center for Environmental Management Information
P.O. BOX 23769

Washington, D.C. 20026-3769

1-800-736-3282 (in Washington, D. C.: 202-863-5084)

The Department of Energy will issue Records of Decision for each of the five waste types in a phased
manner, commencing no sooner than 30 days after publication of the final environmental impact
statement. While some waste treatment and storage decisions may be made soon, the Department
intends to consult tier with stakeholders before identi~lng low-level and mixed waste disposal site
preferences. We will publicly announce these disposal site preferences at least 30 days prior to making
disposal decisions.

Sincerely,

~lvin L, Alm
Assistant Secret~ for

Environmental Management

@
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1 Introduction”

This Waste Management Programmatic Environmen-
tal Impact Statement (WM PEIS) is a nationwide study
examirdng the environmental impacts of managing
five types of radioactive and hazardous wastes gener-
ated by past and future nuclear defense and research
activities at a variety of sites located around the
United States. The five waste types are low-level
mixed waste (LLMW), low-level waste (LLW),
transurarric waste (TRUW), high-level waste (HLW),
and hazardous waste (HW).

The U.S. Department of Energy (DOE) needs to
enhance the management of its current and anticipated
inventories of LLMW, LLW, TRUW, HLW, and
HW in order to ensure safe and efficient control of
these wastes, to comply with all applicable Federal
and Stare laws, to protect public health and safety, and
to protect the environment. Each waste type has
unique physical characteristics and regulatory require-
ments and accordingly is managed separately. For
each waste type, facilities are needed to treat, store,
and dispose of the waste. For the first time, DOE has
examined in an integrated fashion not only the impacts
of complexwide (i.e., across the DOE complex) waste
management alternatives for each waste type but also
the specific cumulative impacts from all the waate
facilities at a given site. In tlds context, marragement
of tiese wastes includes:

.

●

●

✎

●

✎

Pollution prevention

Identi@ing/contracting with private vendors to
manage waste

Modifying existing waste management facilities
or constructing new facilities at particular sites

Operating existing, modified, or new waste
management facilities at those sites

Transporting waste among waste management
facilities, as necessa~

Handling, surveillance, and maintenance

“Vertical lines in rnarginaand shading in tablea
indicate changeamade since the publication of tie
Draft WM PEIS in August 1995.
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Defintins of WastesAnalyzed in the WM PEZS

Low-level mired waste: bw-level waste that
contains hazardous waste under the Resource
Conservationand Recovery Act.

hw-level waste: Waste that contains radioactivity
and is not classified as high-level waste,
transuranicwaste, or spent nuclerrrfiel. Test
specimens offissionable material irradiatedfor
research and development onfy, and notfor the
produaion of power or plutonium, maybe classl~ea
as low-level waste, pravided the concentrationof
trarrsuranics is less than 100 nmrocuriesper gram
of waste. bw-level waste is subject to provisions af
the Atomic EnergyAct.

Tmnsumnic waste: Transuranic waste is wasre
captaining mare than IW nanocuries of alpha-
emirringtranseuanic isotopes, per gram of waste,
with half-lives greater than 20 years, acept for
(a)high-level radioactive waste; @)waste that the
Secretary has deterrrrined,with concurrenceof the
Administrator, does not need the degree of isolation
required by the disposal regulations; or (c) waste
that the U,S. Nuclear Regulatory Cornrnissionhas
approvedfor disposal on a case-by-casebasis in
accordancewith 10 CFR 61.

High-1evelwaste: The highly radioactive waste
material that resultsporn the reprocessingof spent
nuclearfiel, including liquid waste produced
directlyporn reprocessingand any solid waste
derivedfiom the liquid that contains a combination
of transrsranicandfission product nuclides in
quantities that requirepemnent isolation. High-
level waste may incltie other highly radiaacrive
material that the U,S. Nuclear Regrdato~
Cornrnission,consistent with sxisting law,
determines requirespermanent isolation.

Hazardaus waste: Under the Resource
Conservationand Recavery Act, a solid waste, or
combinationof solid wastes, which because of its
quanti~, concentration, or physical, chemical, or
infectious characteristicsmay (a) cause or
significantly contribute to an increase in mortality
or an increase in serious irreversible, or
incapacitating reversible, illness or b) pose a
substantialpresent or potential hazard to human
health or the environment when improperly treated,
stored, transposed, disposed o& or otherwise
managed. Source, special nuclear rrmteria[,and
by-product rnatenal, as defined by the Atomic
Energy Act, are specifically excludedfiom the
d~nition of solid waste.

u
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c12 This study provides information on the

impacts of various alternatives, which DOE
will use to decide at which sites to locate
additional treatment, storage, and disposal

capacity for each waste type. However, the lncation of
a facility at a selected site will not be decided until
completion of a sitewide or project-specific National
Environmental Policy Act (NEPA) review.

To heIp DOE decide at which sites it should locate
waste management facilities, this WM PEIS considers
four categories of alternatives for each waste type:
(1) a No Action Alternative that is generally consistent
with current practice but with no management
improvements; (2) a Decentralized Alternative that
would, in general, result in wastes being managed
where they are currently generated or stored; (3) a
Regionalized Alternative that would consolidate waste
management at fewer sites throughout the nation than
under the Decentralized Alternative; and (4) a Cen-
tralized Alternative that would consolidate waste
management at only one or two sites. For certain
waste types, DOE considers more than one
Regionalized or Centralized Alternative to present a
wide variety of options on the number and location of
sites that could manage wastes.

1.1 Sources of DOE Waste

At its peak, the nuclear defense complex consisted of
16 “major” sites, includlng large reservations in
Nevada, Idaho, Washington, and South Carolina.
National laboratories in New Mexico and California
designed weapons that were produced in Colorado,
Florida, Missouri, Ohio, Tennessee, and Washington.
Like most industrial and manufacturing operations,
the production of nuclear weapons generated waste.
However, many problems posed by DOE’s nuclear
operations are unlike those associated with most other
industries. Among these problems are radiation
hazards; structures with radioactive contamination,
such as nuclear reactors; and chemical plants that
processed nuclear materials.

Nuclear weapons have played an important role in
national security, and the nation continues to maintain
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an arsenal of nuclear weapons and some production
capability. Continued support of the nation’s Naval
Nuclear Propulsion Program is also needed. How-
ever, since the end of the Cold War and the nuclear
arms race, national priorities have shifted. Today,
waste management and environmental restoration
activities have become central to DOE’s mission.
DOE must provide for the proper management of its
wastes within a complex and dynamic regulatory
environment. DOE is not responsible, in general, for
the management of wastes produced from commercial
appliCadOnS Of radiation and atomic energy, and
management of such wastes is not addressed in dds
WM PEIS

1.2 Environmental Management
Accelerating Cleanup: Focus on 2006

The DOE Environmental Management (EM) Program
is continually working to accelerate cleanup sched-
ules, increase efficiency, and foster cooperative
relationships with its regulators and other stake-
holders. However, there is concern whether support
can be sustained for a program that may stretch
beyond 70 years with an estimated cost of more than
$200 billion. DOE wanta to accelerate reduction of
this “cleanup mortgage” of the Cold War to reduce
long-term economic and environmental liabilities.
DOE is working on a 2006 Plan (previously known as
the Ten Year Plan) to meet tfds challenge. The vision
of tils plan is that, widdmthe next dwade, most DOE
facilities will be able to treat and dispose of their
backlog of nuclear materials and wastes safely and to
clean up the land and buildings on site. These steps
would dramatically reduce long-term costs and open
a large portion of the lands and other resources
controlled by DOE for other purposes.

However, some aspects of the EM Program will
demand additional time and resources. For example,
DOE will not be able to complete the treatment and
disposal of certain wastes, such as high-level radioac-
tive waste stored in tanks at Hanford or TRUW stored
throughout the complex, witfdn the next 10 years.
In addition, there will be ongoing groundwater
cleanup projects, decontamination of buildlngs, and
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surveillance and maintenance activities. At a small
number of sites, DOE will continue treatment of a few
remaining waste streams beyond the next 10 years.

DOE will use the 2006 Plan to inform budget deci-
sions and to sequence projects and actions to meet
program objectives. EM will implement this vision in
collaboration with regulators and the public. Develop-
ment of the 2006 Plan will be guided by the following
seven principles:

.

.

●

✎

✎

✎

✎

Eliminate urgent risks

Reduce mortgage and support costs to free up
finds for further risk reduction

Protect worker health and safety

Reduce the generation of waste

Create a collaborative relationship between DOE
and its regulators and stakeholders

Focus technology development on cost and risk
reduction

Integrate waste treatment and disposal within the
complex

DOE’s sites have already prepared initial draft site
plans, and DOE is now developing a national
discussion draft based upon these principles. The
discussion draft will & distributed for public comment
to elicit feedback on the strategic approaches for
accomplishing compliance and completion goals, and
on DOE’s management strategies to accomplish these
goals. This approach will ensure that DOE has a
broad perspective when developing a draft National
2006 Plan later dds year. The 2006 Plan will be a
living document, evolving to reflect revised assump-
tions, stakeholder viewpoints, and newly obtained
information.

Tbe Final WM PEIS evaluates many waste manage-
ment activities that may become components of the
2006 Plan.
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1.3 Focus of the WM PEIS

DOE issued an Implementation Plan for this WM
PEIS in January 1994. In that document, DOEidenti-
fied the proposed action as the formulation and
implementation of “an integrated environmental
restoration and waste management program in a safe
and environmentally sound manner and in compliance
with applicable laws, regulations, and standards. ”
However, since issuing the Implementation Plan,
DOE has decided to shift the focus of the WM PEIS.
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D4 Specifically, DOE has determined that its
original plan to integrate waste management
and environmental restoration decisions is
not appropriate, primarily because of the

site-specific natore of environmental restoration
decisions. These decisions, including the level of site
remediation, should reflect site-specific condhions and
involve local communities.

In a Federal Register notice issued on January 24,
1995, DOE proposed to modify the scope of the
WM PEIS to eliminate the analysis of environmental
restoration alternatives. Appendix A of this WM PEIS
summarizes the comments received in response to the
proposed change in scope and DOE’s responses to
those comments. Appendix A also describes various
means for public involvement in planning and
decision making for the Department’s environmental
restoration activities.

On September 22, 1995, DOE published a Federal
Register notice announcing the release of the Draft
WM PEIS and invited the public to comment on the
document during the 90-day public comment period
(September 22 through December 21, 1995). Oppor-
tunities to comment were provided in 13 video confer-
ence hearings held from October 17, 1995, through
January 24, 1996. Several of these video conferences
linked sites together with DOE Headquarters; alto-
gether, 18 locations were involved in the hearings.

The video conference format was used to provide a
wider opportunity for Headquarters’ participation,
support an interactive approach, and reduce costs. The
public hearings were advertised through local newspa-
pers, morning and evening drive-time radio armounm-
ments, and other DOE site-s~ific mechanisms, such
ss direct mailings to interested members of the public,
meeting announcements to active groups or advisory
boards, and additional advertising as deemed neces-
sary by the DOE representatives. The specific notifi-
cation approach varied by site depending on the needs
of the local population. Public comments collected at
the hearings were summarized in the Draft W PEZS
Hearing Summary Report: A Compilation of Public
Hearing Surnman”esand placed in DOE public reading
rooms in early Febmary 1996. Comments were also
received from the public and other interested parties
directly through the mail.
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On Decemkr 19, 1995, in response to requests from
the public, congressional representatives, and major
environmental groups, DOE announced an extension
of the WM PEIS public comment period through
February 19, 1996. Comments received throughout
the comment period have been analyzed and consid-
ered in developing the Final WM PEIS, and are
summarized in the Final WM PEIS Comment
Response Document (Volume V of the Final
WM PEIS). Documents relating to the WM PEIS are
available in public reading rooms, listed in Chapter 1
(Section 1.9) of the Final WM PEIS.

During the public comment period for the Draft WM
PEIS, more than 1,2M individuals, states, tribal
nations, agencies, and organizations provided DOE
with comments. Comments were received from
virtually all of the communities near the DOE sites
identified as “major” sites in the WM PEIS, and from
many other interested members of the public. Many
citizens and organizations submitted questions,
comments, or objections regarding proposed waste
management activities at particular DOE sites, Some
suggested alternatives for waste management activi-
ties; others expressed their preferences for the altern-
ativesdescribed in the WM PEIS. A few commenters
thought that DOE should prepare one comprehensive
environmental impact statement on all of its activities;
some expressed their support for DOES current
efforts.

Specific concerns raised during the comment period
included the risk assessment methodologies (e.g.,
models and assumptions) used in the analysis, risks to
densely populated areas and minority and low-income
populations, risks associated with subsistence fishing
in some communities, transportation risks, impacts on
future generations, and additional exposures to popu-
lations affected by orher DOE activities.

Cormnenters challenged DOE’s designation of particu-
lar sites as major sites in the WM PEIS and requested
that these sites be removed from consideration.
Related to this issue were comments regarding the
accuracy of current waste loads at particular sites.

DOE also received comments and questions on the
relationship of the WM PEIS to orher DOE programs
or projects; purported inconsistencies between the

WM
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WM PEIS and other DOE documents; waste types or
radioactive materials not analyzed in the WM PEIS;
waste management technologies, particularly for
waste treatment; the decision criteria DOE will use in
making its waste management decisions; the future
availability of geologic repositories at Yucca Moun-
tain, Nevada, and the Waste Isolation Pilot Plant in
New Mexico; and DOE credibility. Many cornsnenters
questioned DOE’s February 1995 decision to remove
environmental restoration alternatives from the scope
of the WM PEIS.

Several commenters used this opportunity to raise
budget concerns, especially the need to ensure the
availability of fmrdlng to implement DOE’s waste
management activities. Some offered comments on
policies or Federal programs not related to tiis
WM PEIS, including suggestions to eliminate the
production of radioactive and hazardous waste by
eliminating certain DOE defense- and energy-related
programs.

All comments were carefully considered by DOE.
DOE made appropriate changes to the Draft
WM PEIS as a result of the comments and prepared
the Comment Response Document, Volume V of this
Final WM PEIS, to respond to the specific comments
received. In general, public comments, coupled with
consultations with commenting agencies and State and
tribal governments, resulted in additional analyses,
clarification or correction of facts, and expanded
discussion in several technical areas. The Comment
Response Document provides an explanation of why
certain comments did not warrant change to rfre
WM PEIS.

hr response to the comments received and in defining
the preferred alternatives, the most significant changes
to the WM PEIS are the following:

● DOE’s preferred alternatives are identified.

● DOE modified the Decentralized Alternative for
HW to replace Los Alamos National Laboratory
(LANL) with Idaho National Engineering Labora-
tory (INEL) as a candidate site for onsite treat-
ment of hazardous waste. This change recog-
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Major Sites Analyzed
in the WM PEIS

“Major” sites are those that are the focus of the
Wbf PEIS because they meet one or more of the

following criteria: (1) they are candidates to
receive waste generated off site; (2) they are
candidates to host disposal facilities; (3) they
manage HLW; or (4) they were included to be
consistent with the Federal Facility Compliance
Act process. The 17 major sites are:

Argonne National Laboratory-East
Brookhaven National L.aborato~
Femald Enw”ronmental Management Project
Hanford Site
Idaho National Engineering Laboratory

tiwrence Livertrrore National Laboratory
Los Alamos National Luborato~
Nevada Test Site
Oak Ridge Reservation
Paducah Gaseous Dt~sion Pbnt
Pantex Plant

Portsmouth Gaseous Di@sion Plant
Rocky Flats Environmental Technology Site
Sandia National Laboratories-New Mexico
Savannah River Site
Waste Isolation Pilot Plant
West Valley Demonstration Project

nizes the HW treatment capacity that exists at
INEL and does not currently exist at LANL.

● With respect to revised information on waste
loads, DOE prepared a new appendix,
Appndix I, which presents updated waste volume
inventories and projections for all waste types.
Further, Appendix I allows site-specific com-
parisons with earlier estimates of inventories
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I D6 and projections upon which the analysis in
the Draft WM PEIS was based to determine
whether the more recent data would sub-
stantially change any of the impacts de-

scribed in the Draft WM PEIS. DOE performed
new analyses using updated waste inventory data
at selected sites for LLMW and for LLW and
TRUW under several alternatives. Tire results of
these additional analyses are contained in the
relevant waste-type chapters of the WM PEIS.

● DOE modified its analysis of environmental
justice concerns to better determine whether
dispropofiionately high and adverse health
impacts to minority or low-income populations
could occur. The maps illustrating the proximity
of these populations around the major DOE sites
have been improved and moved from the former
Appendix I (as found in the Draft WM PEIS) to
Appendix C of the Final WM PEIS. DOE per-
formed addhional analyses of the potential for
offsite general population risk as a result of the
disposal of LLMW and LLW. Whh respect to
transportation impacts, DOE clarified the compar-
ison of radiological risks in truck and rail trarrs-
portation and included the potential number of
shipments that would enter and exit each site,
DOE also emphasized that the intersite routes
used in the analysis are representative of possible
routes, not selections.

● DOE revised Chapter 11, “Cumulative Impacts, ”
to provide a more comprehensive evaluation of
other DOE actions (e.g., tritium supply and
recycling, weapons material stmkpile stewardship
and management, and storage and disposition of
excess tissile materials) that may affect the sites.

● Whh respect to environmental restoration wastes,
DOE substantially modified Appendix B to in-
clude updated waste volume estimates for all sites
and provided more detailed discussion about how
environmental restoration wastes are generated,
which of these wastes may be transferred to the
Waste Management Program, and how the
transferred wastes may affect the WM PEIS
alternatives. Appendix B also dlacusses the uncer-
tainties in estimating the volumes of environ-
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mental restoration wastes and tie potential effects on
waste management facilities. Section 1.7.1 of Volume
I was revised and now discusses how the environmen-
tal restoration program is considered in the WM PEIS
and why, given current uncertainties, a full impact
analysis of environmental restoration wastes cannot be
done in the WM PEIS. ~ls section also sets forth the
Department’s reasons for proceeding with impact
analyses using only waste management wastes. A
qualitative analysis of how environmental restoration
transferred wastes may affect the WM PEIS
alternatives is also given in each waste-type chapter
(Sections 6.15,7.15, and 8.15 of Volume I).

Other changes to the WM PEIS include: a more
detailed description of the decisions to be made by
DOE (Section 1.7.3 of Volume I, which also includes
a discussion of decision criteria from former
Section 1.8); a statement clmifying DOES compliance
with applicable State and local laws and a mrrarive on
relevant DOE orders (Section 1.4 of Volume I); a
more comprehensive discussion of site treatment
plans, pollution prevention, and other DOE actions
and programs (Section 1.8.2 of Volume I); a discus-
sion of privatization (Section 1.7.4 of Volume I); a
discussion of safeguards and security (Section 4.3.12
of Volume I); and information which explains why the
No Action alternatives for some waste types may
appear to have smaller potential impacts than other
alternatives (Sections 6.2.3, 6.16, and 8.3.1 of
Volume I). DOE has also made other changes sug-
gested by commenters to improve readability, includ-
ing a short Readers’ Guide at the beginniig of Vol-
ume I, well-known examples to demonstrate waste
volumes, and a table for converting waste volumes to
both cubic feet and cubic yards. The Final WM PEIS
includes an updated list of preparers in Chapter 13.

As modified, the WM PEIS focuses on waste manage-
ment sites (those required to treat, store, or dispose of
existing wastes and wastes that will be generated in
the fiture as a result of DOE nuclear weapons stock-
pile stewardship and research programs). while this
document does not analyze environmental restoration
alternatives, Appendix B of the WM PEIS does
contain information on the anticipated waste loads
generated as a result of environmental restoration

WM
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activities (see Section L7) and a qualitative discussion
of the extent to which those waste loads may affect
waste management alternatives.

1.4 Waste ~pes Considered in the
WMPEIS

DOE is responsible for managing large inventories of
LLMW, LLW, TRUW, HLW, and HW. DOE
manages each of these waste types separately because
they contain different components, have different
levels of radioactivity, and must meet different regula-
tory requirements. Updated information on waste
volumes for LLW, LLMW, and TRUW at DOE’s
sites is included in Appendix I of tlds WM PEIS.
DOE addressed the management of spent nuclear fuel
in a separate programmatic environmental impact
statement and its subsequent Records of Decision (see
text box on page 12).

DOE defines its radioactive wastes based partially on
how they are derived. Thus, waste types may share
certain characteristics; for example, transuranic
elements can be found in LLMW, LLW, TRUW, and
HLW.

In addhion, tbe wastes within each category come
from diverse sources and can have different character-
istics. Thus, some wastes withhr a waste type may
need to be managed much differently from other
wastes within that same waste type. For example,
LLMW and LLW are categorized as either alpha or
non-alpha waste, dependhrg on whether the waste
contains transuranic radlonuclides with half-lives
greater than 20 years and with alpha particle activity
of between 10 and 100 nanmuries per gram. Wcause
of tie long-temz health risks associated with the long-
lived transuranic radlonuclides, regulatory require-
ments mandate different treatment or disposal pro-
cesses for alpha and for non-alpha waste. TRUW is an
alpha waste with activity greater than 100 nanocuries
per gram. There are typically two categories of
LLMW, LLW, and TRUW-’’contachmdfed”d” (CH)
and “remote-handled” (RH). The difference between
the two categories is due to the concentration of
radioactive materials. RH waste typically requires
addhional shieldlng and containment to protect
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Types of Rodwacli@

~ere are four pn”ncipal types of radiation:
alpha pam”cles, beta pam”cles, gamma rays,
and neutrons. Alpha pam”cles can be stopped
by a sheet of paper and will not penetrate skin;
but rnaten”alsthat emit alpha par’dcles are
harmful t~inhaled or ingested. Beta radiation
can pass through skin or an inch of water but
not through a thin sheet of aluminum, plywood,
or steel. Gamma rays and neutrons are the
most penetrating radiation and can pass
through many materials, including the human
body. In passing through the human body,
gamma rays general~ deposit less of their
energy than alpha or beta pam”cles, which are
stopped in the body. Dense tnatenafs like lead
are effective for absorbing gamma rays, while
hydrogenous materials like water are. eflective
in slowing down and stopping neutrons.

workers and the pubfic. Most LLMW, LLW, and HW
can be disposed of by shallow burial rrrovided that
they are first treated and then placed ~n a properly
regulated disposal facility. LLMW, HLW, HW, and
some TRUW are all subject to the requirements of the
Resource Conservation and Recovery Act (RCRA).

The following introductory sections define and discuss
each of the waste types considered in this WM PEIS,
current waste volumes, and the four categories of
alternatives. Figure 1.4-1 and Table 1.4-1 identify
sites where wastes are generated or stored for each
waste type under the alternatives evaluated in the
WM PEIS.

1.4.1 LOW-LEVEL MIXED WASTE

Low-level mixed waste (LLMW) contains both
hazardous and low-level radioactive components. The
hazardous components in LLMW are subject to
RCRA, whereas the radioactive components are
subject to the Atomic Energy Act (AEA). LLMW is
characterized as either CH or RH and as
alpha or non-alpha.
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Figure 1.4-1. Waste Management Sites.
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Table 1.4-1. Waste Management Sites

Major
Waste Type Managed

Sites State Symbol Sitea LLMW LLW TRuw HLW Hwb

1 Ames Laboratom IA Ames / /

2 Arconne National fabOratON-East IL ANL-E / / J / /

3 BattelleColumbushboratories OH BCL /

4 Bettis AtomicPowerLaboratom PA Bettis / /

5 Brookhaven National Lahratorv NY BNL /c / d

6 Charleston Naval Shipvard Sc Charleston / 9.

7 Colonie NY Colonie d

8 Ener~v Technoloev Eneineerin~ Center CA ETEC / /

9 Fermi National Accelerator Lahratow IL Fermi / /

10 Femald Environmental Management Proiect OH FEMP / / d

11 General Atomics CA GA /

12 General Electric Vallecitos Nuclear Center CA GE d d

13 Grand Junction Proiects Office co GJPO /

14 Hanford Site WA HanfoId / / / / / J

Idaho National Ent?ineerine Laboramw ID INEL / / / Y J J

15 Idaho National Engineering Lakrato~ ID INEL e e e e e

16 Argome National Lahoratom-West ID ANL-W e e e

17 Naval Reactor Facilitv ID NRF e

18 Kmsas Ciw Plant MO KCP / J /

Knolls Atomic Power bhratorv NY KAPL / J

19 Knolls Atomic Power Lahrato~ (Kesselring) NY KAPL-K e e

20 Knolls Atomic Power Lahratory (Niskayuna) NY KAPL-N e e

21 Knolls Atomic Power Lahratorv W indsor) CT KAPL-W e e

22 LabQrv for En~ CA LEHR /

CA LBL / d d

tow CA LLNL d / d d /

24 La~ow CA LLNL e e e c

25 Sand]a Nat~s (Cabfd CA SNL-CA e e

26 LoS ~ NM LANL d / / d /

27 Mare Island Naval Sh]pvard CA Mare Is / x

28 Middlesex Sampling Plant NJ Middlesex CJ

29 Mound Plant OH Mound / / Y

30 Nevada Test Site NV NTS J / d J

31 Norfolk Naval Shipyard VA Norfolk / g

I



Q10 Table 1.4-1. Waste Management Sites—Continued I

Msjor
Waste Type Managed

Sites State Symbol Sitea LLMW LLW TRuw HLw Hwb

OakRidgeReservation TN ORR / d / / /

32 K-25Site TN K-25 e e e

33 OakRidge hstimte for Science and Education TN ORISE e

34 Oak Ridge National Lsboratom TN ORNL e e e e

35 Y-12 Plant TN Y-12 e e e

36 Paducah Gaseous Diffusion Plmt KY PGDP d / / /

.37\Ms -t [#&A mlQtm IL Pales d 4

38 Pantex Plant TX Pantex /c / / /

39 Pearl Harbor Naval SbiDvard HI Pearl H / %,

40 Pinellas Plant FL Pinellas d /

41 Po~moutb Gaseous Diffusion Plant OH PORTS d d /

42 Porfsmoutb Naval Sbivyard ME PorLs Nav d E

43 Wlnceton Plasma Physics hboratory NJ PPPL / /

44 Puget Sound Naval Shiuyard WA Puxet S0 / E

45 RMI Tbanium Comuany OH RM1 / /

46 Rocky Flats Environmental Technology She co RFETS d / / /

Sandia National Laboratories NM SNL-NM fle / / ,/ /

47 Sandia National Lakratolies (New Mex) NM SNL-NM e e e e

48 Inhalation Toxicology Research Institute NM lTRf e e

49 Savannah River Site Sc SRS J / / d / /

50 Stanford Linear Accelerator Center CA SLAC /

51 University of Missouri MO uOtMo ./ J

52 Waste Isolation Pilot Plant NM WIPP / f

53 Weldon Suring Site Remedial Action Proiect MO WSSR d d

54 West Valley Demonstration Proiect NY WVDP /c { / / /

Total sites 17 37 27 16 4 11

Now / = tie ficility is rncltied m k indicaledgroup. A site is listed under a waste @ if it cumndy n!anages or is expected to manage tit @ of waste
in tbc fiuue, Joint ~FJNavy Nucl~ Pmputsion Pmgrmn siw ~ BeIds, Charleston, KAPL-K, KAPLN, KAPL-W, Mare f.s,Norfolk, NRF, Pm) H, Ports
Nav. and Puget So. Former FfJSRAP (Formerly Utiti Sim Remediat Action program) sites xe ColoNe and W,ddtesex.
~ ‘bf~j~~- sim ~ tiose tit Xe tie fms of the WM PEIS kcaw hey meet one or mre of the followingcriteria: (1) Ibeyw candidatesto rmive wmtes i
generatedoffsi% (2) hey m mdidales to host disposat facilities; (3) they manageHLW or (4) they were included m be consistent with tie Fedeal Facili~ I
Compliance Act Pr_s.
b SiB ~+ in tie WM PWS arg tix 11site-stit generated mx ti 913% of DOE’s HW for tie ya 1P92, Otier DOE sites atso uge S3Wbut wex I
not evalwted. Naval Nucla propulsion program sites were not comideti h the WM PEIS analysis for HW.
CAtiaugb this siw is Wwted as a major site, none of ti alten!ativeswotid resub m wastes tim otir sites tii shipped m lhis site for treaant or dispsd. I
d The site is included in the Iable Ixcause it is Iiited m data sources for LLMW however, no pro~dc waste n!anagement decision would k applicable I
wtie site.Sinceit is mged as an envimnmenti restorationsite, it is excludedfromthe WM PEIS alternatives and waste totis,
CFor evatmtingcandi&tesites forwastemanagemt tiilities in thii WM PEIS: ANL-W and NRF have been combined with INEk ITR1 h ken combined
with SNL-NM; K-25, ORISE, ORNL, nnd Y-12 have been mmbmed under 0~, SNL-CA has &n combined witi LLNL; and KAPL-K, KAPL-N, and
KAPL-W have been combined under KAPL.
r TRUW is not currendy stored or managed at WIPP. WIPP is a planned disposat site and is includedb“se of its Ptendal to lr=t TRLIW. I
g Naval sbipyuds my generatesmatl quantitiesof LLW however, tiey are not re~ti in the WM PEIS.

WM



LLMW results from a variety of activities, including
the processing of nuclear materials used in nuclear
weapons production and energy research and develop-
merit activities. The WMPEIS evaluates management
of approximately 82,000 cubic meters (m3) of LLMW
that are currently stored and an estimated
137,000 cubic meters that are expected to be gener-
ated over the next 20 years (excluding LLMW that
could be generated as a result of environmental
restoration activities; see Table 1.7-1), fora total of
approximately 219,000 cubic meters. While commer-
cial and DOE facilities are currently insufficient to
treat DOE’s entire inventory of LLMW, some com-
mercial treatment capacity does exist, and with
sufficient incentives, it is assumed that commercial
capacity could increase to meet demand. This WM
PEIS addresses the treatment and disposal of LLMW;
storage of LLMW is not addressed because RCRA
prohlbhs storage of untreated waste except to facilitate
proper recovery, treatment, or disposal. The Wfvf
PEIS addresses the transportation impacts associated
with moving LLMW to treatment, storage, and
disposal sites.

1.4.2 LOW-LEVEL WASTE

Low-1evel waste (LLW) includes all radioactive waste
that is not classified as HLW, spent nuclear tiel (fuel
discharged from nuclear reactors), TRUW, uranium
and thorium mill tailiigs or waste from processed ore.
It does not contain HW constituents. Most LLW
consists of relatively large amounts of waste materials
contaminated with small amounts of radionuclides,
such as contaminated equipment (e.g., gloveboxes,
ventilation ducts, shielding, and laboratory equip-
ment), protective clotilng, paper, rags, packing
material, and solidified sludges. LLW is further
categorized as CH or RH and as alpha or non-alpha on
the basis of the types and levels of radioactive emis-
sions. However, most LLW contains short-lived
radionuclides and generally can be handled without
addhional shleldlng or remote handling equipment.
DOE has an irrvento~ of approximately 67,500 cubic
meters of LLW in storage, and approximately
1,440,000 cubic meters are expected to be generated
during the next 20 years (excluding LLW that could
be generated as a result of environmental restoration
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Contact- and Remote-Handled Wastes

Radioactive waste is classified as either
“contact-handled” (CH) or “remote-handled”
(RH). LLW, LLW, and TRUW can be
composed of either CH or RH waste. All HLW
is RH waste.

ConAact-handled wastes are those with
radiation levels less than or equal to
2W millirem per hour at the su~ace of a waste
container and can be safely handled by direct
contact.

Remote-handled wastes are those with
radiation levels exceeding 2f30 millirem per
hour at the surface of a container. Such
material must be handled remotely, by using
such means as robots, and must have special
shie~ing in treatment, storage, and disposal
facilities.

A millirem (one-thousandth of a rem) is a unit
of measure of absorbed ionizing radiation used
to assess the biological effects of a given dose
of any type of radiation.

Various low-fevef, tied, and hazardous waste.

c111



D12 activities), for a total of approximately
1,500,000 cubic meters. This WM PEIS
also addresses the transportation impacts

associated with moving LLW to treatment, storage,
and disposal sites.

1.4.3 TRANSURANIC WAS~

TRUW is waste containing more. than 100 nanocuries
of alpha-emitting transuranic isotopes per gram of
waste, with half-lives greater than 20 years (atomic
number greater than 92), except for (a) HLW,
(b) waste that DOE has determined, with the concur-
rence of the Adndmistrator of the EPA, does not need
the degree of isolation required by 40 CFR 191, or (c)
waste that the U.S. Nuclear Regulatory Commission
(NRC) has approved for disposal on a case-by-case
basis in accordance with 10 CFR 61.1 TRUW is
generated during research, development, nuclear
weapona production, and spent nuclear fuel

Mem”c Units

Volumes in this document are iven in the
Jmetn”cunit of cubic meters ( ). One cubic

meter is equal to approximately 35 cubic feet,
or 264 gallons.

“fRUW, some of which also contains hazardous
chemicals, has radioactive elements such as pluto-
mum, with lesser amounts of neptunium, americium,
curium, and califomium. These radionuclides gener-
ally decay by emitting alpha particles. Like
LLMW and LLW, TRUW also contains radionuclides
that emit gamma radiation, requiring TRUW to he
managed as either CH or RH. Approximately half of
the TRUW analyzed is mixed waste containing both
radioactive elements and hazardous chemicals regu-
lated under RCRA.

] LLW and LLMW may also contain these transuranic
isotopes, but with concentrations less than 100
nanocuries per gram of waste.
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Spent Nuclear Fuel

“Spent nuclear fiel” isfiel that has been
withdrawn from a nuclear reactor following
irradiation, the constituent elements of which
have not been separated.

Initially, the management of spent nuclearfiel
was to be analyzed in this WM PEIS. However,
spent nuclearfiel has been analyzed in a
separate PEIS— “Depament of Energy
Programmatic Spent Nuclear Fuel Management
and Idaho National Engineen”ng Laboratory
Environmental Restoration and Waste
Management Programs Final Environmental
Impact Statement “-published in April 1995.
me impacts of managing spent nuclearfiel are
included in the cumulative impacts of this
WM PEIS.

DOE has approximately 68,~ cubic meters of stored I
TRUW that can be retrieved and expects to generate I
about 64,000 cubic meters over the next 20 years I
(excluding TRUW that could be generated as a result I
of environmental restoration activities), for a total I
of about 132,000 cubic meters. DOE is currently I
proceeding with plaos for TRUW disposal at a I
proposed geologic repository called the Waste I
Isolation Pilot Plant (WIPP) near Carlsbad, New I
Mexico. To evaluate whether to dispose of TRUW at I
WIPP and what level of treatment is needed for WIPP I
to perform as designed, DOE is preparing the WIPP I
Disposal Phase Supplemental EIS (SEIS-11) (draft I
issued Nov. 1996). Therefore, this WM PEIS ad- I
dresses onfy the selection of DOE sites for treatment
and storage facilities for TRUW. It also addresses the
transportation impacts associated with moving TRUW
to treatment, storage, and disposal sites,

WM



1.4.4 HIGH-LEVEL WASTE

High-level waste (HLW) is the highly radioactive
waste resulting from reprocessing spent nuclear fuel
and irradiated targets from reactors. HLW is liquid
before it is treated and solidified. Some of its elements
will remain radioactive for thousands of years. HLW
is also a mixed waste if it contains hazardous
components that are regulated under RCRA. DOE has
or will have generated about 37g,000 cubic meters of
HLW stored in large tanks.

High-1evelwmre tank m SRS.

DOE is proceeding with plans to treat HLW by
processing it into a solid form that would not be
readily dispersible into air or leachable into
groundwater or surface water. ~Is treatment process
is called vitrification. The environmental impacts of
vitritjfirrg HLW have been analyzed in previous DOE
environmental impact statements. Vitrification would
generate approximately 21,600 canisters from the
current invento~ of HLW. Canisters are assumed to
vary in volume between 0,85 cubic meter and
1.26 cubic meters. DOE plans to dispose of the HLW
canisters in a geologic repository. TIds WM PEIS
addresses only the storage of treated HLW prior to its
ultimate disposal in such a repository. It also
addresses the transportation impacts associated with
moving HLW to storage sites.

1.4.5 ~ZARDOUS WASTE

Hazardous waste (HW) is defined under RCRA as a
solid waste, or a combination of solid wastes, that
may (a) significantly contribute to an increase in
mortality because of its quantity, concentration, or
physical, chemical, or infectious characteristics or
(b) pose a potential hazard to human health or the
environment when improperly treated, stored, or
disposed of. RCRA detines a “solid” waste to include
solid, liquid, semisolid, or contained gaseous
material.

The quantities and types of HW generated by DOE’s
activities vary considerably and include acids, metals,
solvents, paints, oils, rags contaminated with
hazardous cleaning compounds, and other hazardous
materials that are byproducts of routine maintenance,
decreasing, and machine shop operations. Almost
99% of DOE’s HW is wastewater and is treated at
DOE sites. The remaining 1%, predominantly
solvents and cleaning agents, is treated at commercial
facilities, The WM PEIS evahrates the treatment of the
1% of HW that is not wastewater (Chapter 10,
Volume I).
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Quantities of Waste*

Low-hvel Mked Waste. The WM PEIS
addresses approximately 82,000 cubic meters
of LLMW that are currently stored and an
estimated 137,000 cubic meters that are
expected to be generated over the next 20 years
(100, 000 cubic meters has about the same
volume as a seven-story building the size of a
football field).

tiw-Level Waste. Approximately 67,500 cubic
meters of LL W are stored, and an estimated
1,440,000 cubic meters are expected to be
generated over the next 20 years.

Tmnsuranic Waste. Approximately 68,000
cubic meters are retn”evabty stored, and an
estimated 64,000 cubic meters are expected to
be generated over the next 20 years.

High-Level Waste. Approximately 378,000
cubic meiers of HL W are stored and, when
treated through vimficah”on, will generate

aPProxi~te@ 21,600 HL W canisters.

Hazardous Waste. Approximately 69,000 cubic
meters of nonwastewater HW are expected to
be generated in the next 20 years.

* Volumes do not include environmental restoran”on
wastes.

Over the next 20 years, DOE expects to generate

approximately 69,~ cubic meters of nonwastewater
HW. The WM PEIS addresses only the impacts of
treating HW and the impacts associated with moving
HW to treatment sites.

1.5 Decisions

Table 1.5-1 summarims decisions DOE needs to
make with respect to the treatment, storage, or
disposal of thew five types of waste. The alternatives
describe the roles of the different sites where waste
management facilities could be located,

1.6 Decision Criteria

Table 1.6-1 lists factors and criteria DOE used to
evaluate alternatives in order to select a prefetred
alternative for each waste type considered in the
WM PEIS. DOE also considered public conunents in
evaluating each of the alternatives.

1.7 Environmental Restor&”on Wastes

The term “environmental restoration” (ER) refers to
the remediation of contaminated media and facilities
at DOE sites. Contaminated media consist of contam-
inated soils, water, debris, and buildings; the volumes
of such materials can be large at some sites. DOE
continues to pursue environmental restoration at its

sites; however, environmental restoration is not
irrchsded in the scope of the WM PEIS. The decisions
DOE must make about environmental restoration
generally are not programmatic but instead are site
specific.

Certain wastes generated during environmental
restoration activities will be transferred to the waste
management program for tintfrer treatment or

WM
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T&le 1.5-I. Decisions DOE Will Make Based on Evacuations in the WM PEIS

Twe of Wane and Whether DOE Will wide on Basis of WM PEIS (Yes or No)

LOw-tivel Mix& ‘Trans.rmic
L)ecisiOns Wasfe LOw.h”el W’asle Waste High-hvel Waste ~dous Wa.sre

Where to m m m m

trot?

NO

LLMW cnutd k LLW volume reduction TRUW could h HLW will be HW could k treated at
treated at 1 to 37 md uea-t mutd he m=ted at 3 to 16 treafed at 4 DOE DOE sites, or DOE
DOE siIes. conducted at 1 to 11 DOE sites. sites where it was could rely on

ME sires. Minimum genemed. commercial Ueaone”t.
ueaunmt could occur at
dl sifes.

Where to NO NO w YrLs
store?

NO

LLMW Wfllk stOti LLW will be smrd at TRfJW could te HLW ctifers ~ sent to
at si- where sites where generated smred at 3 to conmining freafcd commercial facilities
generated until until Ue?.unentand 16 sifes, pending HLW coutdhe will & stored for less
marment and dis~sti, tinal disposition.
dispsal.

placed intostorage than w days Illdess
at 1 la 4 DOE sits. here is a pemdlfed

stomge facili~.

Where to m m NO NO NO

dL?~ Of?
LLMW cnutd he LLW cotid k di,~%d Sepxafe evaluation Sepame
diS~S@ Ofat 1 fo 16

Conunercid HW
of at 1 m 16 DOE sifes. of Was= Isolation evaluations to be dspsal facilides will

DOE sites. Pilot Plant (WIPP) preparedpursuant continueto k used.
Disposal ~se is to tie Nuclear
bing prepxed. Wasti Policy Act as

disposal. These wastes are referred to as ER trans-
ferred wasteg. The volume of ER transferred waste
depends on the extent of environmental restoration at
a site, which then depends on several factors,
including decisions regarding the use of the site in the
future and the amount of cleanup necessa~ to permit
that use; the balance between containment and
removal strategies at a site; and Ore availability of
commercial or DOE facilities to treat or dispose of
waste. Current ER waste estimates are derived from
a base-case scenario for environmental response
actions at DOE sites.
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However, environmental restoration activities that
involve removing contaminants from environmental
media can produce HW, LLW, LLMW, and TRUW.
Although DOE has made preliminary estimates about
how much of each of these wastes environmental
restoration may generate at a particular site, it has
almost no information on how chemical or
radiological contaminants vary witfdn each of these
broad types of environmental restoration wastes.
Whhout this basic information on the nature and
composition of these wastes, DOE cannot determine
the facilities needed to manage them or the impacts
that the operation of those facilities might have on the

,

Of the total volume of contaminated material from
environment.

more than 10,000 contaminated areas at DOE sites
(estimated to be approximately 58 million cubic
meters), approximately 90% is contaminated soilg. In
situ remedlation activities—such as capping contam-
inated soils in a landfill or entombing processing
facilities, buildlngs, and reactors—would generate
relatively small volumes of waste requiring further
management. I

..” - -—
alternatives. Management of ER transferred

ill
I

I

I

I

I

Potential impacts of the addition of ER transferred
waste on the WM PEIS alternatives are determined by
such factors as waste management facility capacity,
operational costs, and risks to workers and offsite
populations. At most DOE sites, the treatment of ER
~rfisferred wastes is not expected to affect
comparisons rezardlnz the WM PEIS
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Table 1.6-1. Factors and Ctieria DOE Uses in WM PEIS Decision Making

Factor Criterion Factor Criterion

. Comktcncy Favors alfernafives fhat are comisfent a=idcnls tit are expecfed to occur
wifh olher c.nnplexwide smdies using during uans~mtion of waste.
mefhtiologies Ihat allow valid
comparisons across sites.

. hnplementatio. Favors alfematives fhat maximize
flexibility

. COSL
DOES ?,bilityto modify activities at

Favors d~IMtiV= tit hVe tie selected sites as circumstances
pofentid to ndnimize overall wst for change (e.g. , to potentially In?,nage
implementation of selected waste large volumes of ER waste).
wgement suategies.

. Mitigation Favors alternatives that increase
. -ative impact Favors sel.xdon of e.ltematives and DOES abilify to ndtigam adverse

siws that ~ advers impats md tit reduce tie cost of
cunndadve envimnmerdal impacts, mitigadon,

. DOE mission Favors dk~ti”~ tit fiufher tie . Regulatory compliance Favors dtemadves tit comply wifh
Deparbnentss mission to safely and regulam~ requirements, DOE
efficiently treat, store, and ultitcly Orders, and COtiUllenls made
dispse of wastes. under fhe Federal Facility

. Economic Favors d~mdvcs that tend m Complianz Actor wilh Staks md

dislmdon ndnbnize econondc dislmtion, such other regulators

as job losses. . Regulatory risk Considers he polential for changes

. Environmental impact Favors selecdon Ofdti~tiVeS and in slamtes and reguladons when

sites tit wotid minimize adverse cvalwdng alternatives and sidng

environmental impacls. Opt,om

. Equity Favors alfemadves that distribute . Site ndssion Favors alternatives fhat are comisfe”t

waste mgement facilities in ways wih sik capabilities and fe~ible for

that are considered quifable. each waste ~, ptic”l~l~
capaciti~ and availability of

. Human health risk Favors titematives tit rhce technologies for Ircaonent, storage,
hunwn health risk m bti workers and disWsul.
and the public, Humanhealth risks
d~nd not ody on tie magnimde of . Tfanswrtation Favors alternatives fhat balance fhe

re!cases of tie”.elides and amount of b’ansporfatio” “ecded m

tidous chemicals but also o“ Uansprf wastes m fhe sites

p-fen such as Puwation
considered in fhe alternatives with

surrounding tie siti, tie wfenti?.1envimnmenti risks. hedh

hydrogmlogy of dis~sal si~, and risks, vehicle accidents, public

lhe “lmdxr of “efdcle concerns, mission ne&, and costs,

I
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waste could be accomplished by using available
operational capacity for up to 30 years at waste
management facilities, providing additional waste
management facilities, or upgrading the planned
facilities to accept increased amounts of wastes.
Table 1.7-1 provides estimates of the volumes of
transferred wastes that would be treated at waste
management facilities. Because DOE does not have
sufficient information about the ER transferred
wastes, it carmot evaluate their impacts in the same
manner as the impacts of wastes evaluated in the
WM PEIS. DOE does not have enough information
on the volume or contaminant composition of these
wastes to perform an analysis of the impacts of
treating, storing, or disposing of these wastes.

Appendix B and the cumulative impact analysis
descrik the DOE Environmental Restoration
Program, provide estimates of waste volumes, and
identify the potential effects of the addhion of ER
transferred waste on the WM PEIS analysis.
Assumptions and uncertainties involved in the analysis
are also provided.

1.8 Pollution Prevention Program Plan

Pollution prevention is defined as the use of materials,
processes, and practices that reduce or eliminate
the generation and release of pollutants, contami-
nants, hazardous substances, and wastes into land,
water, and air. To demonstrate DOES commitment
to pollution prevention, the Secretary of Energy
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Table 1.7-1. Estitied Waste Volumes
Requiring Treatment or Disposal
at Waste Management Facilitiesa

LLMW Zoil,ooo 219,000 I

LLW l,90i),m 1,Soo,m I

ITRUW I 80,CQ0I 132,0Q0 I

‘ No HLW or HW requiring treatment or diswsal in waste
management facilities will be generated as a result of
env ironnrental restoration activities.

has established goals, to be achieved by
December 31, 1999, that will reduce DOE’s routine
generation of radioactive, mixed, and hazardous
wastes and will reduce total releases and transfers of
toxic chemicals by at least 50%.

To provide a conservative analysis of DOE’s future
waste management program, theprojections of waste
volumes given in Chapters 6-10 did not assume that
pollution prevention practices would significantly
reduce current waste generation. However,
Appendix G estimates how DOE’s departmentwide
reduction of50% inannual generation of waste from
DOE’s pollution prevention practices may affect waste
loads, costs, and human health impacts.
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2 Alternatives I
I

In this WM PEIS, the term “alternative” refers to a I
configuration of sites for treating, storing, or dlspos- I
ing of a specific waste type. Analysis of the range of I
reasonable configurations provides information on I
their uotential environmental imDacts that can be IA

compared by decision makers. The alternatives
analyzed in tils WM PEIS for each waste type fall
witim four broad categories: the no action alternative
and the decentralized, regionalizcd, and centralized
alternatives.

I

2.1 Four Categories of Alternatives I
I

No Afion Aftemative: ~ls alternative involves I
using only currently existing or, in the case of HW,
planned waste management facilities at DOE sites, or
cornntercial vendors. In the NEPA pruss a no action
alternative, or “status quo” alternative, may not
necessarily comply with applicable laws and regula-
tions, but it provides an environmental baseline
against which the impacts of other alternatives can be
compared.

I
Decentralized Alternatives: These alternatives I
involve managing waste where it is or will be gener- I
ated, Unlike the no action alternative, the decentral- I
izcd alternatives may require the siting, constmction,
and operation of new facilities or the modltication of
existing facilities. Under the decentralized altern-
atives,waste management facilities would k located at
a larger number of sites than mrder the regionalized or
centralized alternatives.

Regionafized Aftematives: These alternatives involve
transporting wastes to a number of sites (fewer than
the number of sites considered for the decentralized
alternatives but greater than the number of sites
considered for the centralized alternatives). In gen-
eral, sites with the largest volumes of a Riven waste I
were considered as regional sites for treatment, I

NEPA Regul&”ons

me Council on Environmental Quality (CEQ)
regulations implementing NEPA (40 CFR
Parts 1500-1508) require Federal agencies to
evaluate all reasonable alternatives to the
proposed action in an environmental impact
statement (EIS). An agency must provide
su~cient infommh”onfor each alternative so
that reviewers nury evaluate the comparative
merits of those alternatives.

For alternatives that were eliminatedfiom
detailed study, the agen~ must bn”eflydiscuss
the reasons for their elimination. Further, the
agency must idenhfi its preferred alternative or
alternatives, l~one exists, in the drafi EIS, and
the agency must identifi the preferred
altemafi”ve in the final EIS unless another law
lrrohibits the expression of such a preference,
Afier completing the final EIS, the agency
urepares a Record of Decision that announces
the decision it mde and idenh~es the
altemah”ve it considered to be environmentally
preferable.

storage, or disposal. DOE evaluated two or more
regionalized alternatives for all waste types.

Centralized Alternatives: These alternatives involve
transporting wastes to one or two sites for treatment,
storage, or d]sposal. As was the case for the
regionalized alternatives, those sites that have the
largest volumes of a given waste were generally
considered as sites for centralized management.

These four broad categories of alternatives encompass
the range of reasonable alternatives available to DOE
for siting facilities to manage the five waste types
considered in this WM PEIS. Commercial or private
facilities could potentially be used within each

WM

I
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WfeatIs Privotiwte”on?

Forpurposes of this M PEIS, privatization
refers to haw”nga pn’vate entity operate,
maintain, and decommission a waste
management facility on a DOE site for the
exclusive use of DOE. i?seprivate enthy is
reimbursed by DOE on a competitive basis.
privatization also includes the construction and
subsequent operation of a waste management
facili~ (including~nancing and obtaining
necessa~ permits) by a private entity on a DOE
site.

alternative. The Programmatic decisions that DOE
ultimately makes he ~ot necessarily limited to one of
the four categories of alternatives. For example, DOE
could select a hybrid alternative that would incorpo-
rate actions from one or more of the four categories of
alternatives analyxd. Furthermore, under each
catego~ of alternatives, there are many possible
combinations for the number and location of sites for
management facilities. To narrow these combinations
to a reasonable range for meaningful analyses, DOE
selected representative alternatives under each cate-
gory. Table 2.1-1 presents the alternatives that are
analyzed for each of the waste types considered in tie
WM PEIS.
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Whti Is Commercia-n ?

For puposes of this WM PEIS, a “commercial”
waste management facilip is defined as one thal
is owned or operated by a private entity (or a
state) and that treats, stores, or disposes of
wastefiom a variety of sources for a fee. DOE
routinely uses commercial facilities for disposal
of some of its LL~ and LLW.

2.2 Developing the WM PEIS
Alternatives

To determine those sites that would be reasonable
locations for waste management facilities, DOE
identified the sites with the largest waste volumes and
the ones where transportation requirements would be
miniized. The impacts of waste management facili-
ties were then analyzed at those sites.

Other criteria were used to select additional sites.
Waste characteristics, specialized treatment require-
ments, and existing facilities were taken into consider-
ation. Some wasms that require special treatment were
analyzed separately, and treatment sites were selected
for analysis on the basis of volumes requiring s~cial
treatment rather thsn on total volumes.

Table 2.1-1. Number of Alternatives Analyzed by Waste ~pe

Alternatives LLMW LLW TRfJw m,w* m Total

No Action 1 1 1 1 1 5

Decetrntilzed 1 1 1 1 1 5

RegioM]zed 4 7 3 2 2 18

Centralized 1 5 1 1 0 8

Total 7 14 6 5 4 36
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* HLW altentstives arr wlyti bth in temrs of tinzl dispwl begiming in 2015 and final diswszl beginning at some later I
dste. However, the decisionof whenHLWdisposslwillbeginis notpartof theWMPEIS.A wparate NEPA document will h I
prepared for rhe HLW geolosic Wsitory.
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D20 2.3 WM PEIS Preferred
Alternatives

The site profiles at the end of this Summary briefly
describe the roles each site may play in the nstional
waste management programs for each waste type
under the preferred alternatives. No decisions will be
made until at least 30 days after publication of the
WM PEIS. DOE will make separate decisions on each
waste type beginniig early in calendar year 1997.

DOE selected its preferred alternatives after consider-
ing the analyses presented in the WM PEIS, the
decision criteria presented in Table 1.6-1 and all of
the comments submitted on the Draft WM PEIS.
Table 2.3-1 summarizes the preferred alternatives for
all of the major sites analyzed in the WM PEIS, and
Tables 2.3-2 through 2.3-6 identify the waste mrnr-
agement activities that each of the major sites would
conduct under the preferred attemative. The preferred
alternatives for each waste type are as follows.

Treatment of LLMW: A number of the Depart-
ment’s sites (generally sites with small amounts of
LLMW) would send their LLMW to other sites for
treatment. The sites that would receive these wastes
and treat them under the DOE’s preferred alternative
are Hanford, INEL, ORR, and SRS. ANL-E, FEMP,
LLNL, LANL, Pantex, PORTS, RFETS, and
SNL-NM would treat LLMW onsite.

DOE’s preferred alternative is a combination of parts
o f the Decentralized Alternative and several
Regionalized Alternatives as shown in Table 2.3-1.
The potentird environmental impacts of all alternatives
for treatment of LLMW evahrated in the WM PEIS
are small. DOE’s preferred alternative is generally
consistent with the Site Treatment Plans prepared
under the FFCAct; these plans include the use of
commercial facilities to treat some LLMW. DOE
rcaliis that the compliance orders issued by State and
Federal remlators on the basis of these Site Treatment
Plans est~blish the requirements for treatment of
DOE’s LLMW.

I
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DIsposd of LLMW: The Department’s preferred
alternative at this time is to send its LLMW to re-
gional disposal sites after it is treated. After consulta-
tions with stakeholders, the Department intends to
select two or three sites from the following six:
Hanford, INEL, LANL, NTS, ORR, and SRS.

The six si~s named above are those at which DOE
already has established LLW or LLMW disposal
operations and, except for NTS and LANL, each has
relatively large LLMW volumes for disposal. Be-
cause these six sites would have more than adequate
capacity for the amounts of LLMW the Department
will need to dispose of, there is no need for additional
candidate sites. Fewer than the six sites would provide
adequate capacity at a substantially lower overall cost.
Relying on only one disposal site, however, would
require the most transportation of the waste, and
would be operationally inflexible if disposal activities
were interrupted.

While all six current disposal sites remain candidates
for future disposal operations and the potential health
and environmental impacts of regionalized disposal
are small, further consideration of various factors may
affect the DOE’s site preferences. For example,
hydrological characteristics indicate that disposal at
sites with high rainfall, such as ORR and SRS, would
require mitigation costs that would not be nwdcd at
more and sites. Preliminary cost analyses indicate that
regional disposal at ORR, LANL, and INEL may not
be as cost effective as disposal at SRS, NTS, and
Hanford,

Because of these sometimes contravening factors and
the permanence associated with disposal decisions, it
ia pmdent to further evahrate costs and discuss all
pertinent aspects of potential configurations with
stakeholders before identifying two or three preferred
sites for disposal. The Department will notifi the
public which specific sites it prefers for disposal of
LLMW by publishing a notice in the Federal Register
and by other means. DOE will not issue a Record of
Decision selecting soy regional disposal sites for
LLMW sooner than 30 days afier publication of its
preferred sites in the Federal Register.
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E
waste
Type

LLMW

LLW

TRUW

HLW

HW

Table 2.3-1. Summary of Preferred Alternatives

I
Decision ANL BNL ~MP Hanford INEL LLNL LANL NTS ORR

Treaunent D Rla D R1 R4 D D RI’ R3 I

D1spowlb R R R R ‘R R R R R

Treatment R3 R3 R3 R3 R3 R3 R3 R3 R3 I

Dlsposalb R R R R R R R R R

Treaunent D D R3 D D D R1 I

Storage D D I

Treatment N - - N N N N - N I

W*
TYP Decision ~DP PIultex PORTS R~TS SNL-NM SRS WVDP wfPP

LLMW Treatment R3 D D D D RI Rla

Dlsposalb R R R R R R R

LLW Treannent R3 R3 R3 R3 R3 R3 R3

Dlspdb R R R R R R R

TRUW Treatment D ** D R1 R1 D *

HLW Storage D D

HW Traanent - N N N -

Notes: N = No Action; D = Decentralized; RI, R3, R3, R4 = Regionalized; - = site not analyzed as a major
genemting sitq * = no impacts kom treatment or storage; ** = tie very small amount of TRUW at Pantcx would be
shipped to MNL for treaunent and storage. A blti cell ind]cates hat the waste t~ is not found at Ihe site.
a Wastes from tiese sites (BNL, NTS, and WVDP) are sh]pped offsite to regional treatment centers.
b DOE prefers to &tier narrow i= configuration of LLMW and LLW dis~sal sites to two to thr= sites. The
selection of sites would k made following consulmtion w iti regulatory authorities, State and Tribal governments,
md other interested stakeholders.

Table 2.3-2. Waste Management Activities Under the Preferred
Alternative for Treatment and Disposal of LLMW

Generating
sib’ Activity L.xalion Reseives Waste Sfdpswaste to

Ames Treatment Offsite Regional treatment siteb

Dispsal Offsite Regional disposal site’

ANL-E Tr=tnent Onsite Some waste may k ship~d to re-
gional treaunent siteb

Dispwl Offsite Regional diswsal site’

BCL Treatment Offsite Regional treatment Siteb

D]smsal Offsite Reeional disuos al Sitec

I

I
I
I
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I

i

c121



Q22 Table 2.3-2. Waste Management Activities Under the Preferred
Altem~”ve for Treatment and Disposal of L.LMW-Continued

Generating
Sitea Acfivi& hation Rwdvs Waste ships waste to

Benis Treatment Offsite Regional treatment siteb

Disposal Offsite Regional disposal sitec

BNL Treatment Offsiied Regional trcatme”t sitcb

Disposal Offsite Regional disposal sitcc

Charleston Treatment Offsite Regional treatment siteb

DlspOMl Offsite Regioml disposal site’

ETEC Treatment Offsited Regional treament siteb

D1spwl Offsite Regional disposal sitec

IIFEMP I Treatment I O“sited I I Some waste maybe shipWd to re. II

II I I I ! gional treatment siteb

I Di,mwl
I

Offsite I ! Regional disposal site’
I

-r..

GA Treatment Onsite

Dis~sal Offsite Regional disWsal sitec

GJPO Treatment Omite

wDisposal

Hanford Treatment

D1spO*l

INEL Treatment

II
I
IDlspowl

ll~PL I Treament

-

Onslteloffslte Potential reg!onal d]sposal site

I
Onsite/Offsite I Potential regional disuosal site

Re~ionai disDOsal sitec II

=

to another regional treatment siteb

Offsite Regional treatment siteb

Offsite Regional disposal sitec

Offsite Revi.nsl treatment .iteb

IDispsal ! Offsite Regional disposal sitec
I

L,EHR

E

LBL

LLNL

1=

Trament Offsite Regional treaunent siteb

Dlspsal Offsite Regional disposal sitec

Treatment Offsited Regional treatment siteb

Disposal Offsite Regional dis~sal sitcc

Treatment Omite Some waste may be shipped to re.
gional treatment siteb

Dispsal Offsite Regional disposal sitec

Treatment Onsite

Onsiteloffsite Potential regional disposal site Regional disposal site’

E
Disposal

Mare Island Treatment Offsite

Dlspd Offsite

Mound Treabnent Onsitee

Disposal Offsite

NTS Treatment Ofisite

Disposal Onsiteloffsite

N,

I Regional treatment siteb

Regional disposal sitec

Iorfolk I Treatment I Offsite I Regional treatment siteb

I DrsDOml Offsite I Reeional disoosal site’

I
I

I

I
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Table 2.3-2. Waste Management Activities Under the Prefemed Altem@”ve
for Treatment and Disposal of LL.~-Continued

IIP-. ....6.. 1 I 1 11
Rscejvss Wasie StdpWssteto
;fi.zI*T.0*..,.iteb I

I Tr-,mmt I nffc,,.~ “I — I Reeional treaunent site’ II

I I Offsite I I Reaioml dismsal sitf II
nt I Onsite

Offsite Regional dispsal site’

Offsite Regioml treatment site’

XSpsal Offsite Regional dispd sit&

P]nellas Treament Offsite I I Regioml treaunent site’
JI

I ni.m,,l I

MRTQ
1-..,--- 1 Offsite Regioml dis~l sitf

,.-...- Treatment Ontiter Regioml treatment site”

Dis~sal I OFfsite Regioml disposal sit&

Pom Nav Treaunent Offsite Regioml tr=unent site”

Dlspwl Offsite Regional diswsal site’

PPPL Tr~unent Offsite RegionaJ treatment site’

n;=-.,,

D,,.- Q,,

------- Offsite Regional diswsal site’

..e_. .,J Treaunent Offsite Regioml treatment site’

Dlspoml Offsite Regional dispo~l site’

RM1 TraIment Offsite Regional treament site’

nff.i,, ““I— I Reziomt dismsal site’ II. .
II

,,-... . . .. . .....
I 1- 1 W anotier reeiomi Ireatmmt siIe II

Onsiteloffsite Potential regiod dls~sat site
11------ !:Y!-. ! n-.:.”

Regional disposal site’

I I Q..; ”.. , ,,o.,ma., c;,.b IIUOIMU I rc..bt.,u UL1311G . ..5.”,=. . . . . . . . . . . . . . . .

Disposal Offsite Regional dis~sal site’

WVDP Treatmmr Offsited Regional treament site’

Disposal Offsite Regioml dis~sal site’

Noti A blti =11ititcatis &at a sie eitir d-s not rewive LLMWfrom.Iiur Sies m dcesnotshipLLMWto othersiws.
3A silt is r,stcdif it currentlyWses LLMWor is expctcd to -g. it in tic fumre.
b‘TIIcregionalwam.1 siteswouldbe Hanford,lNEL, ORR.or SRS, @ting .POOwhichsi~ is shippingwasIc.l’hc mnfiguration
analyzedin the WMPEISfor Hanford,lNEL, ORR, andSRSisnot exactlydu mm as tie% in tie SiIeTreamrII Plain. un&r tie
SiETmauncntPlaN

. HanfordreceivesLLMWfromBCL,
lNELmive$ LLMWfromScttis,Charleston.ETEC,KAPL, LBL, LLNL, Mm Island.NTS,Norfolk,Pevl Harbar,
FURTS,Pu~elS., SRS, andUo~O
ORRwives LLMWfromANL-E,BNL,FEMP, lNEL, LBL, Mound.~S, PGDP,FQRTS,RM1,and WVDR and

. SSS receivesLLMW fromBeui$,Charlesmn,KAPL,andNorfolk.
~ evaluationof impacbat eachofk mjor sitesundertic Mfemd Alternativeprovidessind!aIrcsu!lsas W configuration
$Pccificdi. & S,lcTreaune.t Plans.DoE realizestit he SiIeTreamnt Plans,unlessmdlfied by tie amropriae reg.lamry agewy,
cstilisb tie requirementsformamnt of DOE’sLLMW.
cTbc 5clmtionof W. or* regiomldispsal sireswilltc madefollowing-r COns.lmtionwib regulatov agencies,SIaIeand
TribalGoYemnts, andotier intrested stakeholdem.
dSib Treamnt Planitilcaws somewaswmayk mated omim.
. SiwTream.t Planiti!cales somewas= my te maed offsi= at ORR.
USiE TmatmcntPlaniodtcaw$som waslemayk Ireaed offsi= at INEL andORR.
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Table 2.3-3. Waste Management Activides Under the Preferred
Altem&”ve for fie~ent and Disposal of LL.W

Sites- Actidiy Lmtion Rweive Wrote ship wMtcto
Ames Treatment Onsite

Dispsai Offsite ReSiomi dispowl siteb

Treaunent OnsitelbANL-E

IDlsposat I Offsite I I ReSionai disposal sitcb

Bettis I Trmtment Onsite I

Dispsai Offsite Regional dismsai siteb

BNL Treatment Onsite

DisPosai Offsite Regional disposai sitcb

- ...... 1 I ..s

T.enni

Dispsal I-lffQi,, I i ‘?giomi disposrd siteb

FE,MP Treatment Omite

Dlspsai Offsite Regional disposal siteb

Hanford Treannent Onsite

Disposal Onsite or offsi~ Potential regiomi dispoml siti Regionat dispsai siteb

INEL Treatment Onsie

ois~sai Onsite or offsite Potential regionai dis~sal si~ Regionai disposal sitcb

KCP Treament Onsite

Disposai Offsitc Regiomi disposai sitcb

KAPL Trealment Onsi*

II I Dism I Offsiw I Regioml disposal siteb

Trmunent Omite IIILBL

IDismsal I Off<i,, I 1 ‘-gional dispoti siteb
LLNL Treatment Onsim

Diswai Ofisi~ Regional disposal sitcb

LANL Treatment Onsite

II IDis@sai 10nslte or offsitc I Potential regiomi dispsal site I Regionai disposa] siteb
II

Onsite

I DispoMi I Offsite Regioml disposal sitcb

Treatment Onsite
L

Disp=l On.site or offsite Potentiai regional disposal site Regional dispsai siteb

ORR Treatment Onsite

DispoMl Onsite or offsite Potentiai regional dispwl site Regional dispomi siteb

PGDP Treatment Onsite

Disposai Offsite Regionai disposai siteb

Pantex Treatment Onsite

Disposai Offsitc Regional dispoml sitcb

Pineilas Treatment Onsitc

I

I
I
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Table 2.3-3. Waste Management Activities Under the Prefemed
Alternative for Treatment and Disposal of LLW-Continued

tieratlng
site’ Adtity hation Receiv~ Waste Ship Waste to

PORTS TreaGnent Onsite

Disposal Offsite Regional dis~sal siteb

PPPL Treatment Onsite

Dlspsal Offsite Regional dispwl siteb

RPETS Treatment Onsite

Disposal Offsite Regional dispwl Siteb

RM1 Treannent Onsite

Disposal Offsiw Regional dispsal siteb

SNL-NM Tr=tment Onsite

Disposal Offsite Regional dispsal Siteb

SRS Treatment Onsite

Disposal Onsite or offsite Potential regional disposal site Regional disposal siteb

SLAC Treatment Onsite

Disposal Offsite Regionai dispsal Siteb

WVDP Treaunent Onsite

Dispd Offsite Regional dis~sal siteb

NO*: A blank =11 rndica~s WI a si~ ei~er &es nOt r=eive LLW’~m O~er si~s QrdOes‘0[ ship LLW 10 1
otier sitis.
a A site is Iisti if i! currently Inanages LLW or is ex~tcd m mge it in the fiture. I
bw scIcctimof WOor tluec mgionnl disposal sim witI b mdc following tier comdmtion with regulatory I
agencies, State md Tribal governments, ?.ndother rntcmstcd stieholders.

Table 2.3-4. Waste Management Activities Under the Preferred
Alternative for Treatment and Stomge of TRUW

GeneratiK
site” Activity Location Rweives Waste shipsWroteto’

ANL-E Treaunent Onsite

Storage Onsite

ETEC Treatment Onsite

Storage Onsite

Hanford Treatment Onsite

Storage Onsite

INEL Treatment Onsite RFETS

Storage Onsite RFETS

LANL Treatment Onsife Pantex, SNL-NM

Storage Onsite Pantex, SNL-NM

LBL Treatment Onsite

StOra,e Onsite
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D26 Table 2.3-4. WasteManagement Activides Under the Preferred
Attemative for Treatmentand Storage of TRUW—Continued

IIGenerati I I I I II

Sitea o Activi& Location Receives Wsste SfdpsWsststo<
LLNL Treatment Onsite

Storage Onsite

Mound Treatment - ‘unslte

Onsite

, .- Onsite

I StOraee I O.site

lti-
1

~RRb Treatment Onsite/Offsite SRS CH-TRUW to SRS II
Storage Onsite/Offsite SRS CH-TRUW to SRS

Pantex Treatment Offsite LANL

Storage Offsite LANL

PGDP Trmtment n..;,.
L -–-

Storage

RFETS Treatment ,
Stora~e Onsiteloffsite

. . . .. 1 I
Onsite

Onsiteloffsite I I INF1 II
.. ---

SNL-NM Treatment Offsbe LANL

Storage Offsite LANL

sR.sb Treatment n.~ilelfiff.$?. n.. nu.ror TUT.. QRR
—

II I Storage 1
lluORvfo [Treatment I

Notes: CH-TRUW = co”tict.bandied TRUW: RH.TRUW . remo~.hdled TRUW. A blti
cell indicates fbat a site eilber dms “ot receive TRUW hm ofber sites or does not shi~ TRUW
10ofber sites.
a A site is listed if it c.me”tly mases TRUW or is ex~ted to manase it m tie tiuue.
b Under the &e ferred Alternative, ORR is a regional treaunc”t center for RH-TRUW. and
SRS is a resio”al Ueament center for CH-TRUW.
c ScoraSeof mated TRUW pndins fti dis~sition.

. ... .. . . ... ... -Au. . . ..-. ..u ,, ,. “

Onsiteloffsite ORR RH-TRUW to 0..,.

Onsite

Storage Onsite

WVDP Treatment Onsitc

Storage Onsite

Table 2.3-5. Waste Management Activities Under the Preferred
Altem@”ve for Storage of Treated HLW

N.t~ A blankcell indicatestit a site .ifher dm “ot ~ceive HLW ~m ~fber~i~~.r dm~ not
ship HLW to otier sites.
a A site is listed if it cune”tiy mases HLW or is expectedto manageit in tic filu~.
b Smrage Fnding ultimatedisposition.
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Table 2.3-6. Waste Management Activities Under the Preferred
Altem@”ve for Treatment of HW

Generating Site’ Treats Waste at Receives Waste Ships Waate to

ANL-E Offsite commercial facility Offsite commercial treatment facility

Fermi Offsite commercial facility Offsite commercial treatment facility

Hanford Offsire commercial facility Offsite commercial treatment facility

fNEL Organic HW onsite, other HW at Offsite commercial treatment facility
offsite commercial facility

KCP Offsite commercial facility Offsite commercial treatment facility

LANL offsite commercial facility Ofiite commercial treatment facility

LLNL Offsite commercial facility Offsire commercial treatment facility

ORR Organic HW onsite, other HW at Offsite commercial treatment facility
offsite commercial facility

Pantex Offsite commercial facility Offsite commercial treatment facility

SNL-NM Offsite commercial facility Offsite commercial treatment facility

SRS Offsite commercial facility Offsite commercial treatment facility

Note: A blank cell indicates that a site either does not receive HW tiom other sites or does not ship HW to other sites.
“Sites analyzed inthewMPMSmetiowll sites that generated more than W%of DOEs HWin 1991.
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Treatment of LLW. Each site with LLW would treat
its waste onsite. Each site would perfomr minimum
treatment on its wastes to prepare them for disposal,
although DOE would allow each of its sites the
flexibility to perfomr additional treatment if it would
decrease costs and requirements for tmnsportstion by
significantly reducing the volume of LLW requiring
disposal. The potential environmental impacts of all
alternatives for treatment of LLW evaluated in the
WM PEIS are small. The impacts of DOE’s preferred
alternative for LLW are identified in Regionalized
Alternative 3 as shown in Table 2.3-1, under which
the potential impacts associated with minimum treat-
ment of LLW at each site were analyzed, assuming
regionalized disposal, as discussed below.

DIsposaf of LLW: The Department’s preferred
alternative at this time is to send its LLW to regional
disposal sites after it is treated. After consultations
with stskeholders, the Department intends to select
two or three sites from the following six: Hanford,
INEL, LANL, NTS, ORR, and SRS.
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The six sites named above are those at which DOE
already has established LLW disposal operations and,
except for NTS, each has large waste volumes for
d]sposal. Because these six sites would have more
thsn adequate capacity for the amounts of LLW the
Department will need to dispose of, there is no need
to establish addhional sites. Fewer than the six sites
would provide adequate capacity at a substantially
lower overall cost. Relying on only one disposal site,
however, would require the most tmnsportation of tbe
waste, with correspondingly higher traffic accident
fatalities, snd would be operationally inflexible if
disposal activities were interrupted.

Wile ail six current dlspogal sites remain catrdldates
for future disposal operations and the potential health
snd environmental impacts of regionalized disposal
are small, further consideration of various factors may
affect the DOE’s site preferences. For example,
hydrological characteristics indicate that
disposal at sites with high rainfall, such as

Q
ORR and SRS, would require mitigation 27
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Q28 costs that would not be needed at more arid
sites. However, a disposal configuration
that included at least one eastern site and
one weatem site would require less trans-

portation and produce fewer fatalities from traffic
accidents then an easrem-mdy or western-only config-
uration. Preliminary coat analyses indicate that
regional disposal at ORR, LANL, and INEL may not
be as cost effective as disposal at SRS, NTS, end
Hanford.

Because of these sometimes contravening factors end
the permanence associated with disposal decisions, it
iS prudent to further evaluate costs ~d discuss a]l
pertinent aspecta of potential configuration with
stakeholders before identifying two or three preferred
sites for disposal. The Department will noti~ the
public which specific sites it prefers for dlapoaal of
LLW by publishing a notice in the Federal Register
and by other means. DOE will not issue a Record of
Decision selecting any regional disposal sites for LLW
sooner than 30 daya after publication of its preferred
sites in the Federal Register.

Treatment and Storage of TRUW: Most of the
DOE’s sites with TRUW would treat and atore it
onsite. Five sitea would ship TRUW to other sites for
treatment under the preferred alternative: Pantex
would ship its very small amount of TRUW to LANL
for treatmen~ RFETS would ship some of its TRUW
to INEL for treatment; ORR would send its CH-
TRUW to SRS for treatment; SRS would send its RH-
TRUW to ORR for treatment; and SNL-NM would
send its small amount of TRUW to LANL for treat-
ment. TIds preference assumes that WIPP will require
treatment to the waste acceptance criteria the Depart-
ment haa proposed to EPA for tbia geologic reposi-
tory. DOE’s preference could change if WIPP re-
quires a different level of treatment. The Department
would store its TRUW where it is treated pending a
decision on its disposal or other disposition.

i
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DOE’s preferred alternative is a combination of parts
of the Decentralized Alternative and several of the
Regionalized Alternatives as shown in Table 2.3-1. It
provides for cost-effective management of TRUW,
poses low potential risks to the public, and has rela-
tively small environmental impacts. DOE’s preference
is consistent with the preferred aftemative identified in
the Waste Isokrtion Pilot Plant Disposal Phase Draft
Supplemental Enw”ronmentalImpact Statement ~PP
SEIS-11).

Storage of HLW: The Department’a preferred
alternative at this time is to store its HLW where the
waste ia treated pending a decision on its disposal or
other disposition. Because it is impractical to ahip
liquid HLW for treatment, DOE had previously
decided that each of the four sites with HLW
(Hanford, INEL, SRS, end WVDP) will treat its own
waste onsite.

The potential impacts of DOE’s preferred alternative
are presented under the Decentralized Alternative for
HLW. Tlda alterrtative minimizes the tmrrspotition of
treated HLW, makes use of existing storage capacity
at WVDP and SRS, and would cost less than
regionalized or centralid storage. The potential
environmental impacts of all alternatives for HLW
evaluated in the WM PEIS are small.

Treatment of ~ DOE’s preferred alternative for
HW is the No Action Alternative, which means the
Department would continue to use commercial facili-
ties to treat most of its non-wastewater HW. The
transportation end environmental impacts are low for
all of the alternatives for HW evaluated in the WM
PEIS; however, the No Action Alternative coats less
then the Decentralized or Regionalized Altemativea
for HW treatment.

I

I
I
I

1’
I
I

I ~
I
I

I

I
I
I

/

I

I
I

I



. . ... . .. . .: .. .. ...

3 Analysis

To evaluate the potential environmental impacts of the
alternatives, DOE first identified the characteristics,
quantity, and special requirements (e.g., handling
requirements) of each waste type. To frame the analy-
sis within reasonable bounds and to make the rmalyti-
cal process more manageable, DOE developed and
applied specific assumptions to the alternatives. DOE I
then determined the heatth risks, environmental im- I
pacts, and costs of implementing each alternative for I
each waste type. Figure 3. 1–1 depicts this frmnework. I

3.1 The Analytical Process

The management impacts of the five waste types were
evaluated using an analytical process with three

phases, as shown in Figure 3.1-2, for each of the
alternatives. ~Is three-phase approach was applied in
the analysis of treatment, transportation, storage, and
disposal activities.

In Phase I, DOE made certain assumptions concem-
irrg the physical, chemical, and radiological character-
istics of the waste streams and the vohsme of each
waste type. The physical, chemical, and radiological
characteristics of the thousands of inventoried waste
streams were aggregated into a smaller number of
waste treatability groups for each waste type
(e,g., 9 treatabilhy groups for LLW, 23 for LLMW,
and 19 for TRUW). Generic treatment system designs
were developed for each of the treatab]lity groups by
using currently accepted treatment technologies.

Conceptual treatment facilities were then modeled that
could process the volume of waste.

Figure 3.1-1. Waste Management System.

/ -!

Q29

I
I
I
I

I

I
I

I

I

I

I
I



I

I

u
30 Figure 3.1-2. WIUPEIS Analytical Process.

Phase I Phaae II Phase Ill
Design output EnvironmenmlImpsct Evaluation

Traatment, Storage, oisposal
Technologies and Discharges 1, Health Risks

Activities - (Radiological and b

I

Chemical) 2. Air Quality

3. Water Resources

4. Ecological Resources

Waste Loads Conceptual Resources
(Volumes, Mass,

5. Socioeconomic Impacts
(Employment, Land,

Physical, Chemical, b Water, Electrical b 6. Population Impacts

and Radiological Power/Fuel,
Characteristics)

7. Environmental Justice

Design
Materials)

6. Land Use

9. Infrastructure

u
costs

10. Cultural Resources

(Life Cycle) b 11. costs

cMA12608

Initially the waste types were grouped into six physi-
cal categories on the basis of common engineering
criteria. DOE then used standard radiological profiles
for each site and made assumptions about the
concentrations of contaminants in each treatability
group on the basis of available data. Hszardous

geographic center of the DOE site—so that actual I
environmental dats could be used in the analysis I
(e.g., data regarding distance to receptors and pre- I
vailing winds). The use of a specific location I
permitted the snalysis of impacts by providing actual I
environmental settings for a facilitv: Dlacement of

constituents were assigned to the treatability groups I facilities at sites was ~one only for m-~~sis purposes,
by using au average composition for all DOE sites. I Decisions regarding the actual location of waste
The assumptions for both radioactive and hazardous I management facilities at DOE sites will not be made
constituents vary by waste type assigned. I on the basis of this WM PEIS, but will be the subject

I of site-specific NEPA reviews.
To develop conceptual facilities for the analysis, DOE I

managing the specific type of waste.

The generic waste management facilities were as-
sumed to be placed at selected locations on a DOE
site—sn existing waste management location or the

considered all types of waste management facilities I In Phase II, the engineering features of the conceptual I
needed to process and trsnsport each waste type srrd I facility and the waste volumes “processed” through I
also examined the various technologies available for I the facility formed the basis for the estimates of I

resources required, effluents released, aud cost. In I
Phase III, Environmental Impact Evaluation, the
releases, resources, and costs became the input for
evaluating health risks, environmental impacts, and
socioeconomic impacts.



To conduct the analysis, DOE had to define the
“affected environment. ” The affected environment is
“interpreted comprehensively to include the naturaI
and physical environment and the relationship of
people with that environment. ” DOE described the
affected environment to establish the basefine condi-
tions at each of the major sites before evaluating tie
components of the WM PEIS alternatives. The
baseline can then be compared with the level of
impacts directly related to a given alternative. Be-
cause of the national scope of tfds WM PEIS, DOE
not only examined specific site characteristics but also
examined broad regions of influence surrounding the
sites, as well as the interconnecting roadway and rail
corridors between sites. The WM PEIS analyzes the
environmental impacts of operating waste manage-
ment facilities for 10 years. Although the facilities
could operate for up to 30 years, DOE expects that
most of the annual impacts after 10 yeara of opration
would h similar to or less than those predicted by the
WM PEIS. The remainder of tfds section highlights
the analysis performed for each of the impact areas
considered.

3.2 Types of Impacts

Ten types of environmental impacts were evahsated in
the WM PEIS: Healti Risk, Air Quafity, Water
Resources, Ecological, Economic, Population,
Environmental Justice, Land Use, Infrastmcture, and
Cultural Resources. Costs were also evaluated.

3.2.1 ~ALTH RfsKs

Health risk impacts can result from exposure to
radiation and chemicals and from physical trauma
(i.e., accidents) associated with constructing and
operatrng treatment and disposal facilities or trans-
porting waste. The WM PEIS evaluates risks associ-
ated with activities that occur over a 20-year period
(10 years of construction followed by 10 years of
operations).
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Waste Treatibil@ Groups

. Aqueous liquids. Pn”rnarifywater with
organic content less than 1 % (such as
wastewater)

● Organic liquids. Liquids and slurries with
organic content greater than 1Yo(such as
solvents)

● Organic and inorganic sludge ond
particufates. Solid and semisolid material
other than debris (such as sludge from
treatment plants, resins, and solids less than
l-centimeter-diameter particle size)

● Soils. Contaminated soils (such as
contaminated earth requiring remediation)

. Debris. Solid mterial exceeding
1-centimeter-diameter particle size that is
either (1) manufactured, (2) plant or animal
matter, or (3) discarded natural or geologic
material

● Other. Special waste streams (such as
batteries, laboratory packs, reactive metals,
and toxic metals, which include mercury,
lead, and beryllium)

This basic framework analysis was usedforfour
waste types: LLMW, LLW, TRUW, and HW. For
purposes of the WM PEIS analysis, HLW is
assumed to have been treated (vitrified) before it
would be stored. The WM PEIS only addresses
the environmental consequences of storing and
transporting vitrified HLW.
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Q32 For routine operations involving treatment,
health effects were evaluated for the offsite
population, the onsite worker population
not involved in treatment, and waste man-

agement workers directly involved in treatment. Risks
were quantified using two approaches: analysis of
popukztion health risk impacts and analysis of irrdiw”d-
ual health risk impacts.

Population health risks focus on the rotal number of
people in each population who would experience
adverse health impacts if a particular alternative is
implemented. These impacts include fatalities from
physical hazards, cancer farafities, cancer incidence,
and genetic effects.

Individual impacts focus on tie probability that the
“maximally exposed individual” (MEI) within each
receptor population would experience an adverse
health impact. These impacts include the probabilities
of a cancer fatality, cancer incidence, and genetic
effects. Because the focus is on the MEI, the risk is
presented as a probability (e.g., one-in-one-million
chance) of that individual experiencing an adverse
heafrh impact, rather than the total number of impacts
for an affected population.

Health risks resulting from disposal were evaluated
for LLMW and LLW. The analysis considered risk to
workers handling the treated waste, risk to an onsite
“hypothetical farm family” living 300 meters from
the center of the disposal facility, and risk to a
hypothetical “intruder” into the disposal facility after
the facility has been closed. The risks to the hypothet-
ical farm family were estimated over a 10,000-year
period because the maximum exposure would occur
in the future after the disposal unit breaks down and
potential contaminants leak into groundwater. The
10,000-year period was selected for the analysis to
maintain consistency with the “Guidelines for Radio-
logical Performance Assessment of DOE Low-hvel
Radioactive Waste Disposal Sites” that existed at the
time the WM PEIS analysis was initiated. The guid-
ance for performance assessments has since been
changed; current guidance suggests that a 1,000-year
time period should be used in the performance
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Maximally Exposed Individual

In keeping with stanhrd risk assessment
methodology, DOE analyzed the impacts to a
“~itnally exposed individual. ” The MEI is the
hypothetical person within the receptor group
who has the highest exposure. This individual is
assumed to be located at the point of maximum
concentration of contaminants 24 hours per day,
7 &ys per week, for the 10-year period of
treatment operations analyzed in the WM PEIS.

Hypothetical FararFamily and Intruder

The “hypotheticalfarm family” is an imaginary
famify assumed to live 300 meters downgradient
of the center of a waste disposal unit. The family
engages in farming activih’es, such as growing
and consuming its own crops and livestock, and
uses groutiwater for watering the crops and
animals. This is an estimated rna%imurn
exposure scewn”o taking pkzce in the @ture at a
time when insh”tutional controls no longer exist.
The scenario is anofyzed to determine potential
rnasimum exposures from ingesh”onof
contaminated groundwater.

The hypothetical ‘intruder” is an imaginary
adult who dn”lh a well directly through a
disposal unit to the groundwater. As a result of
the drilling, contaminated soil porn within the
unit is brought to the su~ace, where it mixes
with the top layers of the su~ace soil. The
individual farms the kznd and eats the crops.
The intruder scenario occurs after the failure of
insfi”tuh”onalcontrol over the disposal facility.
~is scenan”o is consistent with the analysis
required for disposal facilities under DOE
Order 5820. 2A.
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assessments for waste disposal conducted to satisfi
the requirements of DOE Order 5820.2A.

In addhion to risks from construction and routine
operations, health impacts from potential treatment
and storage facility accidents were also evaluated.
Data in safety analysis reports and site EISS were
used as indicators of the consequences for a range of
storage facility accidents of varying probabilities. For
LLMW, LLW, TRUW, and HW treatment, the
accident analysis focused on thermal treatment (spe-
cifically, incineration), because there is a significant
amount of incineration data available, impacts of
accidents associated with incineration are thought to
be representative of and to encompass those accidents
associated with other treatment technologies, and the
public is very interested in incineration technology.

Transporting the wastes for treatment, storage, and
disposal may affect the health of the public along the
transportation route and the truck drivers or rail
crew. Impacts evaluated included radiation exposure
during normal operations, accidents in which the
waste containers are assumed to open, exposure to
vehicle exhaust during transport, and physical injury
from vehicle accidents.

3.2.2 AIR QUALITY IMPACTS

DOE evaluated air quality impacts at each proposed
management site on the basis of estimated increases in
emissions of the six criteria air pollutants, hazardous
air pollutants (which include radlonuclides), and toxic
air pollutants when applicable. Pollutant emission
estimates were made for construction and for opera-
tions and maintenance (O&M) activities of the waste
facilities.

Criteria air pollutants can be emitted from construc-
tion equipment or from vehicles that workers use to
drive to waste management facility construction sites.
Both are considered to be “mobile sources” and thus
subject to certain regulations. Criteria air pollutants
can also be emitted during operation and management
of LLMW, LLW, HW, and TRUW facilities (consid-
ered “stationary sources”) and by vehicles that are
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driven by workers to the waste management facility
or used to transport waste (mobile sources). DOE
evaluated air quality impacts for these pollutants at
each site by comparing estimated releases for each
alternative with the alIowable emission limits.

For all wastes except HLW and HW, DOE also
evaluated impacts from radionuclide emissions by
comparing the dose to the offsite MEI with the
10-millirem-per-year standard under the National
Emission Standards for Hazardous Air Pollutants.
Concentrations of hazardous or toxic air pollutants
were compared with Federal, State, or local air
quality standards and guidelines.

3.2.3 WATER Woncm IMPACTS

DOE analyzed the impacts on onsite water resources
from management activities. DOE evaluated the
effects on water availability from constructing and
operating waste management facilities. Increases of
greater than 1% over tbe current water use were
identified and the impacts analyzed.

DOE also evaluated the impacts to groundwater
quality caused by the migration of radionuclides and
chemicals that leach from disposal facilities over time.
DOE calculated concentrations of radlonuclides and
hazardous components at a hypothetical well located

Major ~pes of Air PoUutants

CriteriaAir Pollutants: carbon monoxide
(CO), sulfur dioxide (SO~, nitrogen oxide
(NOJ, lead (Pb), ozone (03), andpardcrdate
matter less !han or equal to 10 microns in
diameter (PM1~

Hasardous Air Pollutants: 189 hazardous
substances (incfuding radionuclides) whose
emissions are regulated by the Clean Air Act

Toxic Air Pollutants: Olher toxic compounds
regulated by EPA and State or local
governments

u33
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300 meters from the center of the disposal
facility and compared these to drinking
water standards.

3.2.4 ECOLOGICAL RESOURCES IMPACTS

DOE analyzed the effects of both construction site
clearing (to build waste management facilities) and of
airborne releases ofcontaminams from thew facilities
on ecological resources. DOE also considered the
effects of accidental spills of waste during trans-
portation. Sites where proposed constrrrction would
dlstrrrb more than 1% of the available management
area were identified.

Although DOE intends to usc the WM PEIS as a tool
to help select sites for waste management, it will not
select the specific location for a waste management
facility at a site on the basis of this WM PEIS.
Specific locations will be selected on the basis of
subsequent sitewide or project-specific NEPA re-
views. Potential impacts to sensitive species or
habitats at particular locations within a site would be
analyzed in those reviews.

3.2.5 ECONOMIC IMPACTS

DOE estimated the effects of expendhures for waste
management activities on the local and national
economies, Local economic effects were determined
on the baais of direct expcndhures at each site for
construction, O&M, and decontamination of waste
management facilities. The region of influence (ROI),
where local effects were evaluated, consists essen-
tially of the counties of residence of site employees.
The local economy at each site was represented by
employment, personal income, and industry data for
the ROI counties. Local increases in jobs and per-
sonal income were considered to be substantial
benefits in cases where the increases were 1% or
more above the 1990 baseline. Transportation expen-
ditures were considered at the national level only.

3.2.6 POPULATION IMPACTS

The analysis also examined the potential for the waste
management alternatives to cause the types of social
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impacts that could result when any large industrial or
public works project attracts workers and their
families to an area. Potential population changes in
the ROI were estimated by using the direct labor
requirement to calculate potential worker migration
into the region.

3.2.7 ENVIRONMENTAL JUSTICE

Federal agencies have been directed by Executive
Order to irrcorpora~ considerations of environmental
justice into their missions. As such, Federal agencies
are specifically directed to identify and address, as
appropriate, disproportionately high and adverse
health or environmental effects of their pro-
grams, policies, and activities on minority and low-
income populations.

To perform this assessment for the WM PEIS, DOE
used a geographic information system and Census
Bureau data at the tract level to identify minority and
low-income populations within 50 miles of the
17 major sites. Native American lands within
50 miles of any site were also identified and mapped.
DOE then reviewed the potential health risks and
environmental impacts associakd with alternatives for
the five waste ~s. The potential inequities from the
waste management alternatives were analyzed in
terms of the proportion of minority and low-income
populations that reside within the 50-mile zone of
impact at each site. Only in cases where a specific
impact was h]gh near a particular site would there be
a potential for disproportionately high and adverse
impacts to minority or low-income groups. Sites
where risks or environmental impacts were estimated
to be potentially high or adverse are identified.

3.2.8 LAND USE IMPACTS

DOE examined the impacts on land use that could
result from the alternatives for each waste type by
comparing the acreage required for new management
facilities with the acreage either designated for waste
operations or suitable for development at a site.
Suitable land is the total site acreage, minus the
acreage required for existing stmctures, known
cultural resource areas, sensitive habhats (including
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wetlanda and wildlfe management areas), prohibitive
topographic (surface) features, and surface waters.
Where the acreage comparison showed a 1% or
greater land requirement (of the designated or suitable
land area) for new facilities, further evaluation of
impacts was conducted. Available site development
plans were also used to identify potential conflicts
among the proposed facilities required under each
alternative and plans for future site uses.

3.2.9 INFRASTRUCTUREIMPACTS

DOE evaluated the impacts on site infrastructure by
comparing requirements for water, wastewater
treatment, and electrical power that result from
implementing the WM PEIS alternatives with existing
onsite capacities. Site transportation infiastmcture and
offsite infrastructure impacts were evaluated by using
estimates of increased population resulting from the
proposed activities as an indicator of increased
demand on the community infrastructure.

Impacts were considered possible where increases in
onsite infrastmctnre requirements were 5 % or
greater. Major impacts were considered possible
where new requirements caused system capacity to be
approached or exceeded. Therefore, any increase of
5% or greater that caused the total site use rate to

exceed 90% of available capacity, was considered to

have the potential to cause a major infrastructure

impact.

Site transportation infrastructure impacts and offsite
community infrastructure impacts were evaluated
indirectly by comparing new site employment to
existing site employment as MSind]cator of increased
stress on site transportation systems and offsite
infrastructure. New site employment of less than 5%
of current employment was considered likely to have
negligible or minor impacts. Site employment in-
creases from 5% to less than 15% were considered to
have the potential to cause moderate impacts, and
increases of 15% or greater were considered to have
the potential to cause major impacts.
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D36 3.2.10 CULTURAL mouRcM

IMpAcTs

Cultural resources, includlng prehistoric, historic,

Native American, and psleontologicsl resourus, may

be affected at sites where waste management facilities

are proposed to& built. However, the impacts of the

construction of waste management facilities on

cultural resources cannot be effectively analyzed at

the programmatic level because the extent of those

impacts depends upon their specific location at a site.

These impacts will be examined in sitewide or
project-specific NEPA reviews.

3.2.11 GEOLOGY AND SOIN IMPACTS

As indicated in Chapter 4, Affected Environment,
DOE’s review of the geology and soils at the
17 major sires indicated that it is urdikely that impacts
to these resources would affect the selection of
alternatives for any waste type. M]le geology and
soils are important determinants of where on a
particular site a facility could be located, such deter-
minations are not being made at the programmatic
(i.e., Departmentwide) level. Exact locations of
facilities and impacts to geology and soils will be
addressed in sitewide or projwt-level NEPA reviews.

3.2.12 NOISE MPACTS

Noise from constmction and operation of waste
management facilities and increased vehicle traffic
may cause adverse impacts. Noise impacts, however,
are especially depmdent on the technology employed
and the siting, which the WM PEIS does not specifi.
Therefore, noise impacts cannot be evaluated. Exact
locations of facilities and related noise levels will b
addressed in sitewide or project-level NEPA reviews.

3.2.13 COSTS

DOE evaluated estimated costs for building and
operating waste management facilities and for

I
I

I

I

I

I

I

I

transporrsrion from both a life-cycle and process
perspective, using 1’994dollars.

DOE evaluated facility costs for four phases repre-
senting the life cycle of a facility and its operations
over a 20-year period: construction, preoperations,
O&M, and decontamination and decommissioning.

The only exception was HLW, which was costed by
using a two-phased life-cycle approach (construction
and O&M) for the storage facilities.

Examples of life-cycle costs include:

.

.

,

.

Coats for preoperation activities: technology and
site adaptation, permitting, plant setup, and related
conceptual design

Facility constmction costs: building construction,
equipment purchase and installation, construction
and project management

Operationa and maintenance costs: annual opera-
tions costs for labor and materials, equipment,
utilities, and overhead

Decontamination and decommissioning costs:
facility decontamination and demolitio~, post-
closure, and environments] monitoring

For process costs, DOE also analyzed costs for
treatment, storage, and disposal activities. Treatment
costs include costs to build and operate treatment
facilities and common support facilities. For most
waste typea, current storage capacity waa assumed to
be sufficient, except for the No Action Alternative,
where DOE estimated the costs to build and operate
sufficient storage capacity. Disposal costs include
costs to build and operate front-end admfilstration
and receiving facilities and the actual disposal units.
Transportation costs include the costs associated with
the movement of the waste among sites. Transporta-
tion costs were evaluated for both tmck and rail
shipments.
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No Action Altem@”ve:

● Continue treatment at existing facilities
with indefinite storage.

● Does not include disposal and does not
comply with RCRA.

Decentiized Alternats”ve:

. Treatment at all 37 sites and disposal at
16.

Four Re@”onalizedAltem@”ves:

● Treatment at 11, 7, or 4 sites with

disposal at 12, 6, or 1 site(s).

Centralized Attem&”ve:

. Treatment and disposal at one site.

Preferred Alternative:

● Sites witi smrdl amounts would send their
waste to Hanford, INEL, ORR, or SRS for
treatment. Eigfn major sites would treat
onsite.

● Regionalized disposal at two or three sites
to be selected after consultation with
stakeholders from among the following
six sites: Hanford, ~L, NTS, LANL,
ORR, and SRS.

I

I
I
I
I

I
I
I
I
I

.

.

LLMW Data and Major Assumptions:

.

.

.

.

.

●

37 sites generate or store LLMW.

DOE will need to manage an estimated 219,000
cubic meters of LLMW over the next 20 years.

All LLMW treatment facilities would be
designed to treat waste to meet RCRA
requirements.

New facilities would be constructed during a
10-year period; LLMW currently in inventory
and newly generated would be treated during
the 10-year period following construction of
facilities.

Wastewater treatment would continue at every
site.

No waste acceptance criteria were imposed on
disposal sites. ”

What Did We Learn From the Results?

K]sks from LLMW action alternatives are
generally Iow, with the greatest risks occurring
for workers from physical accidents normally
expected in any industrial activity.

Costs range from $5.2 billion for the No Action
Alternative to $12.3 billion for the
Decentralized Alternative.

Elmits on radlonuclides and hazardous
constituents as well as other waste acceptance
criteria would be required for disposal at most
sites.
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4 bw-Level Mked Waste

. LL~ contains both radioactive and
hazardous components.

. LLb4W is generated, projected to be
generated, or stored at 37 DOE sites as a
result of research, development, production,
testing, and dismantlement of nuclear
weapons.

. DOE will need to wnage an estimated
219,000 cubic meters of UMW over the
next 20 years.

w DOE must select treatment and disposal
sites for LLMW.

4.1 Analysis I

The challenge in managing LLMW arises from its
dual nature-it contains RCRA-classified hazardous
components (or characteristics) and is radioactive.
Because of the complex regulatory requirements
governing tbe management of LLMW, DOE must
define a waste management system focused on treat-
ing and disposing of LLMW and minimizing the
amount in storage.

LLMW is generated, projected to be generated, or
stored at 37 DOE sites. According to DOE estimates,
219,000 cubic meters of LLMW will need to be
managed over the next 20 years. Figure 4.1-1 pre-
sents the estimated total volume of LLMW from
waste management activities at each of the 37 sites
and illustrates its distribution across the country at the
16 major LLMW sites analyzed in the WM PEIS.
WPP, the 17th major site, will manage only TRUW.

In addhion to analyzing the impacts from treatment
and disposal, DOE analyzed the transportation im-
pacts aaswiated with each alternative. Both tmck and

rail transportation were analyzed by using routing
models following the general principle of minimizing
transportation time and shipping distance. The routes I
were selected to be consistent with existing routing i
practices and all applicable regulations and guidelines; I
however, bwause the routes were determined for the I
purposes of risk assessment, they do not necessarily I
represent actual routes that DOE would use to trans- I
port waste in the future. I

4.2 Altem&”ves 1

DOE analyzed seven alternatives for CH LLMW
within the four categories of alternatives: no action,
decentralized, regionalized, and centralized. Treat-
ment and disposal activities vary by alternative and by
site. Table 4.2-1 illustrates by site where LLMW
would k treated and disposed of under each altern-
ative.

The LLMW analysis considered treatment and dis-
posal separately, first focusing on treatment and then
using treatment residues (waste remaining after
treatment) as the input volumes for the disposal
analysis. Each alternative was developed to assess
environmental impacts, health risks, and costs associ-
ated with the range of LLMW treatment and disposal
options, and to provide input for programmatic
dwisions about whereto lwte LLMW treatment and
diaposd facilities.

Although alpha LLMW is not a concern to workers I
or the public as a source of external radiation, precau- I
tions must be @ken when treating aluha LLMW in I
order to minimize the Iikelfiood o; inhalation or
ingestion of radlonuclides that emit alpha particles.
Alpha LLMW exists at 10 sites. Sites where alpha
LLMW would he treated or disposed of are indicated
in Table 4.2-1 by the alpha symbol (a).

Remote-handled waste requires special handling
facilities for treatment and disposal. Under all altern-
atives,RH LLMW would he treated and disposed of at
the same four sites where the majority of RH LLMW
is located Hanford, INEL, ORR, and SRS.
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LL.MW Volumes

Total V lumes
DOE Sites %(m )

1. Ames __.__.._._Q.j4.

2. ANL-E _, m
3. BCL ..._ ....___o_l..l..

4. Bettis —.. —
5. BNL 190

6. Charleston _~

7. ETEC _.Jz

8. FEMp -.-––.._ 2,,600.

9. GA ——3.

10. GJPO 1.5

11, Hmford
I

36,000

12. INEL 35,000

13. KCP _.,._ 0,.8

14. KAPL —.—.-.-u&

I 15. LE~ 7

16. LBL 280

~

17. LLNL 4,300

18. LANL 2,800

19. Mare Is 52

Figure 4.1-1 Um Total

700

i

Current Inventory + 20 Years

80

~ 60

/

L

\
● WIPP,the seventeenthmajorDOEshs, W.ld

manage onlyTRUW.&proxlmateb 1,100m3

\

of LLMWexkts e! O!herstim wnhmthe complax,
HanfoMstotalvolumeBxcludea114,600m,.1 wweweter to *
be genermndand manegti umer IhaHLWprcgmm.0RR8
ttial volumeexcludes16,W m, of pondsludgeShlpwdfor
mmmarcla dk~l,

b Updatti lnvernoriwnndtie generationretes am
.ummarhed InMendlx 1,

SOuW DOE(19s4).
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LLMVV Volumes *—Continued

Volumes ~ the 16 Major Sites.

Generation (in cubic meters)a,b

,O,m

A

Total V lumes
DOE Sites

!(m )

[

Ieo 20, Mound _80.

21. NTS ..–- .. ..__3..m
80 22.._N0.tiolk___ 6

eo ~ 23~——. 59,000

4
24. PGDP 600

40. ~ 25. Pantex 690

26. Pearl H 6
20

27. Pinellas 0,02

28. PORTS 33,000

29. Ports Nav . ..—..__—l

30. PPPL -.....—-.--..a!l

31. Puget So 230

32. RMI 3.0

33. RFETS _ 21.m

34. SNL-NM 100

35. SRS 20,W

36.UofMO 2

37. WVDP .___ ....--.55 .

Total 219,000

*Estimated LLMW volumes from waste
management activities include current inven-
tory plus 20 years of anticipated generation.
Waste volumes used for WM PEIS anaIysis
may vary from latest estimates. Waste
volumesat individual sites have been rounded
to one or two significant figures. Updated
inventories and waste generation rates are
summarized in Appendix I, “Update of Site-
Specific Waste Volumes for LLW, LLMW,
and TRUW.“

I

I
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4.2.1 No ACTIONALTERNATIVE

The No Action Alternative provides a baseline for the
analysis by considering treatment of LLMW at sites
with facilities that are currently capable of treating
waste to meet the EPA’s hazardous waste LDRs. The
No Action Alternative also analyzes the indefinite
storage of the waste on site at all LLMW sites. Three
sites are currently capable of treating LLMW to meet
LDRs: INEL, ORR, and SRS. Other sites may
experience impacts from the construction of expanded
storage, onsite shipping, or certification facilities
(where the waste would be examined, characterized,
and certified for sh]pment).

Under this alternative, no new treatment facilities
would be built. The No Action Alternative would not
comply with RCRA because all the waste would not
be treated to meet LDRs and would be placed in
storage for SDirrdefmite period of time rather than in
disposal facilities.

E
Aftemsives

No Action

kentmtized

bgionalized 1

Resiomlized 2

Resioti,zed 3

Regionalized4

Centralized

4.2.2 DECENTRALIZED ALTERNATIVE

The Decentralized Alternative considers treatment of
waste to meet RCRA requirements at all 37 LLMW
sites. For purposes of this analysis, DOE examined

the impacts from treatment at the 16 major LLMW

sites. Two of these 16 sites (BNL and SNL-NM) have
relatively small amounts of LLMW (less than
200 cub]c meters). Most of the other 21 sites that are
not major sites have less than 2f10 cubic meters of
LLMW; therefore, DOE assumed that their health
and environmental impacts would be similar to those
seen at BNL and SNL-NM. However, costs were
calculated by using data from all 37 sites.

4.2.3 REGIONALIZED ALTERNATIVES

Consolidation of LLMW for treatment and disposal
was considered under the four LLMW regionalized
alternatives. The regionalized alternatives were I

Table 4.2-1. bw-Level Mixed Wazte Aftent&”ves

Number of
sites

T D ANL-E B~ mm hford 3NEL

3 0 s s s s T3

37 16 Tn Tn ‘m Tr3 TDa

11 12 To Tn m.

7 6 TO ‘m.

7 1 T T.

4 6 Tn ‘ma

1 1 ‘ma

-1-

LANL LLWI

Ss

3
TD. TDa

To. TDa

m.

T

Da I

I
I
I
I
I

I
I

:

m Osm

s TS

mm

Da TD

D. TD

Da T

Da 223

~DP P811tex PORTS -TS BNL-W SW

s s s s s TS

To TD To ‘m. TD ‘ma

TO TD Tn TO. ‘m.

T T. ‘ma

T Tc T.

ma

N-T = lreaunentw mw landdism restricdom, D = tisw@; S . indefiniteswrage, A biti indicamh asitek nci ueat, store,ord,~se orwasteunder
& dEI’Mtivemitied. All siteshave wa$tewalervmment capabilityas n-. Rem~tided (TM)wasleswouldk lrealedand dis~ed on site at Hanford, fNEL,
0~, and SRS in all alternativesexcept No Action. SH waste is stored under No Action. Facilities witi tie a symbt treat or dis~se of contact-bandld (CH) alpha
waste in additioo to .on-aluba wasm.

I

I

WM



. .. ...< . . . Q-~’ . ~~ ~e ~~~ “
~ ..as .e

developed to include a reasonable range of
interm~diate levels of consolidation for treatment and
disposal. Regionalized Alternative 1 considers
treatment of wastes at 11 sites and disposal at 12 (the
11 treatment sites and NTS). Regionalized
Alternative 2 analyzes the impacts of treatment at
seven sites with disposal at six sites, Under tfds
alternative, two of the treatment sites (RFETS and
PORTS) are not considered for disposal, and NTS is
considered for disposal only. Regionalimd Alternative
3 analyzes the same seven treatment sites as
Regionalized Alternative 2, but it considers d]sposal
only at NTS. Regionalized Alternative 4 considers
treatment at four sites—Hanford, INEL, ORR, and
SRS—and disposal at six sites (the four treatment sites
pluS LANL and NTS).

4.2.4 CENTRALIZED ALTERNATE

The Centralized Alternative considers LLMW treat-
ment and disposal at a single site within the complex,
the Hanford Site. However, other sites around the
country may experience impacts from the cOnstmc-
tion of facilities where the waste would be examined,
characterized, certified, and prepared for shipment.
The impacts of centralizing disposal at NTS were also
analyzed under Regionalized Alternative 3.

4.2.5 RATIONALE FORmATMENT

AND DISPOSAL ALTERNATIVES

The seven LLMW treatment alternatives were devel-
o~d to cover the range of reasonable alternatives. Up
to 37 sites as illustrated in Figure 4.2-1 are available
for treatment (the centralized and decentralized
alternatives, respectively). DOE identified four
intermediate alternatives for treating LLMW at 4 to
11 sites (the regionaliid alternatives). To develop the
variations of the regionalized alternatives, DOE
focused on the sites where tbe largest volumes of
LLMW are located. Alpha CH and all RH LLMW
would be sent to the closest facility capable of treating
those wastes. For all alternatives, DOE assumed that
some treatment capabilities would be available at
every site for initial treatment of onsite aqueous
liquids by means of tecbrdques such as evaporation,
neutralization, precipitation, filtration, coagulation, or
limited solidification.

The regionalized alternatives consider the impacts of
consolidating treatment to meet LDRs at seIected
sites. Regionalized Alternative 1 considers treatment
at 11 sites. This alternative was developed by identi-
fying the location of most of DOE’s LLMW and
Iooking for optimal site groupings.

Q
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Figure 4.2-1. hcotr”onsof the 37 LLMW Sites.

r
Y

0

I
~;,

Pd H

L “ I

W Treatment Sites

❑ Treatment& Dispmal Sites ‘4

Note M- display CHLLMW.RHLLMWistreated and diapoaad
of onslte at the Henford site, INEL, ORR, and SRS.

Under Regionalized Alternatives 2 and 3, seven sites
are considered as potential treatment locations. DOE
chose the six sites with the highest waste volumes,
and then added LANL. Because a large volume of
TRUW at LANL may be reamdyzed and subsequently
reclassified as alpha LLMW on the basis of its radio-
nuclide concentration, the volume of LLMW at
LANL might significantly increase.

Regionaliid Alternative 4 consists of the sites with
the three highest volumes (Hanford, INEL, and
ORR), as well as SRS, which is the sixth largest in
terms of volume. SRS was chosen because it hea large
volumes of alpha LLMW and TRUW, some of which
eventually may be reclassified as LLMW. Irr addition,
en incinerator with an annual LLMW rreatment
capacity of 8,200 cubic meters of LLMW is
scheduled for SRS.

I
I
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In the Centralized Alternative, all LLMW would be
shipped to Hanford for treatment. Hartford currently
has the second largest volume of LLMW. However,
as Henford’a HLW is treated, a substantial portion of
the resulting waate would become LL~, thereby
making the Hanford Site the largest LLMW site.

Candi&te disposal sites were selected to reflect the
reasonable range of alternatives. However, unlike the
treatment analysis, the disposrd analysis did not
evahrate every site for disposal. Instead, 16 candidate
sites were selected as the reasonable upper limit on
the basis of screening performed by DOE in coordi-
nation with the States under the Federal Facility
Compliance Act (FFCAct). The screening applied
three exclusionary criteria to the 37 sites with
LLMW: (1) sites could not be withii a designated
100-year floodplain, (2) sites could not be located

~
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witiln 61 meters of a seismic fault, and (3) sites had
to have sufficient area for a 100-meter buffer zone
between the disposal facility and the site boundary.
Sites were also removed for other tectilcal and
practical reasons.

The De@ntraliid Alternative looked at disposal at all
16 candidate sites, and the Centralized Alternative
looked at disposal at one site-Hanford. Hanford was
analyzed because it is expected to have the largest
volume of LLMW.

DOE analyzed two of the intermediate altern-
atives-disposal at 12 sites and at 6 sites—as region-
alized alternatives. To define these regionalized
alternatives, DOE selected the 11 sites with the
largest volume of LLMW and added NTS because it
has an LLMW disposal facility with a pending per-
mit. The alternative defined for LLMW disposal
included the six sites with currently operating LLW
disposal facilhies–Hrmford, INEL, LANL, NTS,
ORR, and SRS. NTS was considered as the single
disposal site in Regionalized Alternative 3 to provide
a comparison and au alternative to the single disposal
location selected under the Centralized Alternative.

4.3 Impacts of Managing LLMW

AIthough some factors, such as cost, exhibited clear
trends across the LLMW alternatives, most d]d not.
Rather, the analysis of the impacts revealed sensitivi-
ties at particular sites regardless of the alternative.

When reviewing the impacts and cost identified for
the No Action Alternative, it is important to realize
that the results for indefiite storage are based on the
initial 20 years of that indefinite period. ‘flds is
consistent with the period of analysis for the other
alternatives; however, the analysis of the No Action
Alternative does not present the expected impacts
from storage beyond dds 20-year time frame. The
longer-term storage impacts and costs are likely to
exceed those for the first 20 years, not only as a
result of routine indefinite storage operations, but also
from degradation of facilities and containers. This
differs from the effects predicted for the action
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alternatives for management of the 20-year forecast of
LLMW, where direct risks to workers and the offsite
population, and other impacts and costs, are greatly
reduced following disposal. The No Action Altern-
ative does not reduce or avoid impacts and costs;
rather, it extends impacts and costs for so indefinite
period of time.

The following discussion focuses on the impact areas
that would be affected by the management of LLMW
under the WM PEIS alternatives, identifying trends
when appropriate and highlighting noteworthy find-
ings at particular sites.

4.3.1 HEALTH RISM

Rlska at sites treating or disposing of LLMW are
principally to workers involved in managing LLMW,
rather than to noninvolved workers or the public,
primarily as a result of physical hazards associated
with industrial operations (see Table 4.3-l), As the
number of treatment and d]sposal sites decreases,
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D46 Table 4.3-1. Some of the Projected Risks to Workers
and the Public From Mana@”ngLL~

Number Treatment Dkpcisal
or .wt- Worker Treatment OtTsite Worker Disposal Truckb

Pbysicd Worker Population Physical Worker Trucka N.n-
tird Cancer Cancer Hw.ard Cancer Radiation hdiation

Alternative T D Fatalities Fatalities Fatalities Fatalities Fatalities Fatalities Fattiities

No Actionc 3 2 1 * NA NA NA NA

Decenmlized 37 16 4 1 * * 1 * .

Regio”alized 1 11 12 4 1 * * 1 * *

Regionalized 2 7 6 3 1 ● * 1 * *

Regiontii.ed 3 7 1 3 1 . * * * 1

Regionalized 4 4 6 3 1 * * 1 * *

Centralized I 1 3 1 * . * . 1

—

hi)
~diation
Fntalitis

NA

*

*

*

Notes: T = trealment: D= dispsal; * = greater h Ob“t less ti 0.S; NA = not applicable.
a Fara[ities are from mdiation-ind.d cancer.
b Greatest ““mhr of famlities are from physical b-b such m traffic accidcnm tit occur witi a lo-year analysis Pticd.
‘ Treaone”t results under he No Action Altenmive include tie risks from ody tie first 20 yem of indefudfe srorage of LLMW.

*
—

facilities at the remaining sites become larger and the I
number of total physical injuries decreases, reflecting I
an economy of scale due to fewer total workers. I

There are no notable national trends for offsite I

population risks from treatment; however, some sites I
could require alternate organic treatment technologies
to minimize risks from thermal treatment of LLMW
containing tritium. Under the No Action Alternative,
treated waste would be stored indefinitely, with
relatively larg,e, potentially adverse consequences.

For disposal, concentrations of some radlonuclides
and chemicals in the groundwater near disposal
facilities could exceed applicable standards at several
sites. This would occur in the absence of waste
acceptance criteria and other controls, thereby
demonstrating the need for performance-based waste
acceptance criteria if the sites were selected to
manage LLMW. Pretreatment of chemicals and
careful management of radionuclide concentrations
and waste forms may he required to assure acceptable
water quality and to reduce possible human
exposures. Intruder risks (ace text box, page 32) are
generally higher at sites where the waste would have
both h]gh radioactivity and long-lived rad]onuclides.
Intruder radiation exposure risks generally decrease

I
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i

Rail Non.
Radiation
Fafaliti@

NA

.

*

●

*

*

.

I
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with time, reflecting the decay of short-lived
rad]onuclides. Treatment facility accident risks were
low under all alternatives, with no sites experiencing
cancer fatalities equal to or greater than one in the
exposed worker or offsite populations over the
10-year period analyzed. Transportation risks were
also low under all alternatives, reflecting relatively
low transportation requirements. Table 4.3-1 presents
projections of some risks for the LLMW alternatives.

4.3.2 AIR QUALITY IMPACTS

The management of LLMW would not cause air
quality standards to be approached or exceeded at
most sites. However, centralization of treatment at
Hanford and disposal at NTS could cause adverse air
quality impacts requiring special emission control
measures for criteria air pollutants. Vehicular
emissions during construction at RFETS could
require additional control measures to reduce
emissions to acceptable levels if waste at these sites
were stored, treated, or disposed of on site.
Emissions of hazardous air polhrtants, including
radionuclides, were estimated to be below the

applicable standards at every site.
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4.3.3 WATER RESOURCESIMPACTS

Impacts to water availability tend to decrease as the
LLMW management facilities are centralized. Major
impacts on water availability from increased use at
the sites are unlikely, although there is the potential
for adverse impacts at LLNL Site-300, under all
alternatives analyzed.

4.3.4 ECONOMIC ANDPOPULATION IMPACTS

Nationwide, the largest economic benefits resulting
from LLMW management would occur under tie
Decentralized Alternative and generally decrease as
the alternatives become more centralized. The
greatest economic benefit at any site occurs when
LLMW is managed at that site. The greatest number
of new jobs created by LLMW management would
occur in the region containing Hanford under the
Centralized Alternative and in the region containing
INEL under Regionaliid Alternative 4. The national
economy would not be affected by total project
expenditures for the constmction, operation, or
transportation associated with any of the LLMW
alternatives. No region would experience a population
increase of 1% or greater.

4.3.5 WFRASTRUCm~PACTS

Although no offsite infrastructure impacts are
exptited to occur, proposed LLMW activities would
affect the onsite infrastructure at 14 sites. Nine sites
would experience increased requirements for water,
wastewater treatment, or electrical power of 5% or
more of current system capacity. The greatest
increases would recur at RFETS under the Decentral-
ized Alternative and Regionalized Alternative 1 and
at Hanford under the Centralized Alternative, when
waste is consolidated for treatment and disposal at
these sites. Construction of additional storage under
the No Action Alternative would also impact RFETS
and INEL. However, only the projected volume of
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wastewater at Hanford (under the Centralized
Alternative) is estimated to exceed the existing
treatment capacity. Onsite transportation infra-
structure would be affected at 12 sites because of site
employment increases of 5 % or more above current
levels.

4.3.6 COSTS

Costs decrease as the number of treatment and
d]sposal sites decreases, ranging from $12.3 billion
under the Decentralized Alternative to $5.2 billion
under the No Action Alternative. Transportation costs
are much lower than faciIity costs, making shipment
to facilities at another site generally less expensive
than building a new facility at that site. Table 4.3-2
provides the estimated cost to manage LLMW for
each of the LLMW alternatives over the next
20 years.

4.3.7 ECOLOGICAL RRSOURCES,

ENVIRONMENTAL JUSTICE, LAND USE,

AND CULTURAL RESOURCES IMPACTS

The WM PEIS analysis did not reveal significant
differences amone the alternatives in these four
impact areaa, nor-did it reveal any major impacts
tider any alternative. However, impacts to ecological
and cultural resources depend to some degree on the
treatment and disposal technologies wlected and their
lmation at each site and would be evaIuated in site-or
project-specific NEPA reviews. An assessment of
potential environmental justice concerns from
management of LLMW indicated that minority and

I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

low-~come populations near the LLMW sites would I
not experience disproportionately high and adverse I
health risks or environmental impacts under any of I
the LLMW alternatives. Land use is not a good I
criterion for dhTerentiating among alternatives I
because the alternatives do not use much land when I
compared with the amount available at every site. I
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Table 4.3-2. LL~ Estimtied Life-Cycle

Costs (Billions of 1994 Dolbrs)

Numkr of
Sites

.- B ~:

Totnl Transportation Cmts
(2ncluding Truck

Alternative T D Twport) Truck

No Actiona 3 0 5.2 0 0

Decentralized 37 16 12,3 0.001 0.0007

Regionalized 1 11 12 11.0 0,004 0,002

Regionalized 2 7 6 9.5 0.02 0.005

Regionalized 3 7 1 8.4 O.M 0.02

Regionalized 4 4 6 8.4 0,006 0.005

Centrali~d 1 1 7.7 0.03 0.01

Notes T = treatment D = disposal,

a Costs under the No Action Alternative include those from only the first 20 years of I
indefinite storage,
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c150 At a Glance:
I

1 Low-Level Waste
[

No Action Altem&”ve:

● Disposal at six sites under current
arrangements. Sites use existing
treatment facilities.

Decentra&ed AUematr”ve:

. Disposal at 16 sites. A minimum level of
treatment at each site is assumed.

Seven Regr”onatid Aftematives:

. Disposal at 12, 6, or 2 sites. In three
alternatives, treatment to reduce volumes
is also assumed, with treatment at 11, 7,
or 4 regional sites.

Five Centralized Aftem&”ves:

. Disposal at one site (either Hanford or
NTS). In three alternatives, treatment to
reduce volumes is also assumed.

Prefewed Akemative:

. Wch site would conduct minimum
treatment onsite.

● Regional disposal at two or three sites to
be selected after consultations with
stakeholders from among the following
six sites: Hanford, INEL, LANL, NTS,
ORR, and SRS.

I
I

I

I
I

I
I
I
I
I

LL W Data and Major Assumptions:

● LLW is currently generated, projected to be
generated, or stored at 27 DOE sites.

● DOE will need to manage 1.5 million cubic
meters of LLW over the next 20 years.

● New facilities would be constmcted during a
10-year period; LLW currently in inventory
and newly generated would be treated
during the 10-year period following
construction.

● Wastewater treatment would continue at
every site.

● No waste acceptance criteria were imposed
on d]sposal sites.

mat Did We Learn from the Resutis?

● At a national level, costs, risks, and impacts
would be greater for vohtme reduction than
for minimum treatment.

. Centralized disposal would result in trans-
portation of large amounts of waste with
commensurately greater risk of both traff]c
accidents and radiation exposure. WI1
transport has slightly lower risks than truck
transport.

e Costs decrease as the number of treatment
and disposal sites decreases.

● Radionuclide limits would be required for
disposal at some sites.
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5 Low-Level Waste

B ~ W is material that is not chsszfied as high-
level waste, transurmic waste, spent nuclear
fiael, or byproduct tailings.

B DOE will need to manage an estimated
1.5 million cubic meters of LLW over the
next 20 years.

● LL W is current~ generated, anticipated to be
generated, or stored at 27 DOE sites as a
result of nuclear weapons production and
dismantlement, reactor operations, and
research.

● DOE must select treatmenl and disposal sites
for LLW.

5.1 Analysis

The character of the waste is as important as waste
volume in determining the potential impacts resulting
from LLW management. LLW can contain many
different radlonuclides in marry combinations and can
exist in many forms, ranging from dilute liquids to
activated metal equipment.

Approximately 1.5 million cubic meters of LLW is
generated, anticipated to be generated, or stored at
27 DOE sites. Although 27 sites manage LLW, seven
sites generate more than 80% of it—Hanford, INEL,
LANL, ORR, PGDP, PORTS, and SRS.
Figure 5.1-1 presents the total estimated volumes at
all 27 sites. The distribution of LLW at the 16 major
sites is illustrated by the bar chart and map.

DOE also has responsibility for two other types of
LLW: commercially generated greater-tfran-Class-C
(GTCC) waste and special-case waste. GTCC LLW

I
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Some LLW canbe c.mpacfed 10//5rh oJirsoriginalsize.

is so named because it is more highly radioactive than
Class C waste .accordlng to a classification system
developed by the U.S. Nuclear Regulatory Commis-
sion; GTCC LLW is not suitable for near-surface
disposal and will likely need to be disposed of in a
geologic repository. Additionally, wirfdrrthe LLW (as
well as LLMW and TRUW) catego~, there are
wastes whose characteristics require special consider-
ations and different management from that of most
LLW. These wastes are special-case wastes. As
detailed analyses are conducted, management plans
for each waste stream would be established. These
analyses could determine that some LLW streams
currently managed as special cases meet the waste
acceptance criteria for a d]sposal facility, and these
waste streams would no longer be considered special
case notwithstanding their earlier designation. Be-
cause programs for management of special-case and
GTCC LLW have not been fully defined, these LLW
groups are excluded from the WM PEIS analysis and
will be addressed in separate NEPA reviews or in a
supplement to the WM PEIS.
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LL W Volumes

DOE Sites

1. Ames

2. ANL-E

3. Bettis

4. BNL

5. Fermi

6. FEMP

7. Hanford

8. INEL

9. KCP

10, KAPL

11. LBL

12. LLNL “i
Total V lumes

3
(m )

110

6,700

. .12,,W

S&m*?.

1,500

0

..-.-. 89,0@..

lQ5.m

23

19,000

..- .I,3W.

3AM

13. LANL 150,000

Figure 5.1-1. LL W Tott

Current Inventory + 20 Year!

HanfordLLNL NTS lNEL RFETS LANL $NL.NMP,ntw

“ WIPP, the seventeenth ma’or DOE site,
dwould manage onlyTRU

b Utiat6d inventoriesandwaste e.emtion
3

\
rates are summadzed tnAppen ix 1.
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LLW Volumes* (Continued)

Volumes d the 16 Major Sites.

Generation (in cubic meters)a!b ~600
5IO,m

770,ccc

97,0W

50,W0

e,m

DOE Sites

14. Mound

15. NTS

16. ORR

17. PGDP

18. Pantex

19. Pirrellas

20. PORTS

21. PPPL

22. RMI

23. RFETS

24. StiL-NM

25. SRS

26. SLAC

27. WVDP

Total

i

Total Voluma
(m3)

—.—_.-–3WoWo.

1,7W*

.._—–. ..2mwl*

. . ..._.._-–o..o@o@.

_.. —...,.2.m?f

1,300

97,000

220

51,0ilo

41,000

2,500

510,000

. . . . . . . . . .. 2,5~

*Estimated LLW volumes from waste man-
agement activities include current inventov
plus 20 years of anticipated generation. Waste
volumes used in the WM PEIS analysis may
vary from latest site estimates.
**Up&ted inventories and waste generation

ummarized in Appendix 1, “Updaterates ares
of Site-Specific Wa3te Volumes for LLW,
LLMW, and TRUW. “
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Q54 DOE evaluated two treatment strategies for I

LLW: I

.

.

Minimum Treatment, defined as tie least amount
of treatment required prior to either onsite disposal
ortransport toanotber site fordlsposal. Minimum I
treatment includes solidification of liquids and I
tines (powdered material) and packaging. I

Volume Reduction. which reduces the overall I
volume of LLW by means of a variety of treat- I
ment techzdques. Volume reduction can be

achieved with several technologies, including

thermal destruction, compaction or supercompac-

tion, size reduction, evaporation and concentra-

tion. For disposal, DOE evaluated the impacts

LLW in 27@lifer,squarecement.flllcd drumsto be stored
i. special/yde$ignedabove-groundvaulf~.

associated with both shallow land burial and engi-
neered disposal facilities,

DOE analyzed transportation impacts associated with
each alternative, Both truck and rail transportation
were analyzed by using routing models that incorpo-
rate general principles of minimizing d]stance and
transportation time. The routes were selected to be
consistent witi existing practices and all applicable
regulations and guidelines; however, because the
routes were determined for the purposes of risk
assessment, they do not necessarily represent actual
routes that DOE would use to transport waste in the
future.

5.2 Alternatives

The WM PEIS considers 14 alternatives for treatment
and disposal of LLW within the four categories of
alternatives: No Action, Decentralized, Regionalized,
and Centralized, Treatment and disposal activities
vary by alternative and by site. Each of the
14 alternatives was developed in order to estimate
health risks, environmental impacts, and costs associ-
ated with the range of treatment and d]sposal options
available to DOE and to provide information for
decisions about where to locate LLW treatment and
disposal facilities. Table 5.2-1 shows the sites where
LLW would be treated and disposed of under each
alternative.

5.2.1 No ACTION ALTERNATE

The No Action Alternative provides a baseline for the
analysis that approximates the current DOE program.
Under the No Action Alternative, LLW would be
treated at existing facilities and shipped to one of six
DOE disposal sites. Today, most DOE LLW disposal
occurs at NTS and Hanford. The six sites now
operating have sufficient designated area for the
proposed LLW disposal; thus, no new sites would be
necessary.

I
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5.2.2 DECENTRALIZED ALTERNATIVE

The Decentralized Alternative considers disposal of
LLW at 16 sites following its mfilmum treatment at
all 27 sites with LLW.

5.2.3 REGIONALIZED ALTERNATES

Regionalized Alternative 1 considers disposal at I
12 sites, after minimum treatment at all sites. I
Regionalized Alternative 2 snalyms the impacts I

resulting from disposal at the same 12 sites after
volume reduction at 11 of these sites. In addition to
the Decentralized Alternative, Regionalized Altern-
atives 1 and 2 are the only alternatives that propose
disposal at FEMP, LLNL, Pantex, and PGDP.

The remainder of the regionalized alternatives
(Regionalized Alternatives 3 through 7) consolidate
most LLW treatment and disposal at eight sites:
Hanford, INEL, LANL, NTS, ORR, PORTS,
RFETS, and SRS. Although the sites are the same for

Table 5.2-1. hw-Level Waste Altem&”ves

NuIIIherof
ste5

sNf”

Alternative T D ANL-E BNL Fam ~f.rd INEL LANL LLNL NTa 0ss PGDP Pmtex FQRTS ~TS NM SRS WVDP

No Action 10* 6 TD TD D T D TD T T TD

k-otralizcd 16 D D D D D D D D D D D D D D D D

P.cgior,alixd1 12 D D D D D D D D D D D D

Regionalized2 11 12 TD TD TD TD TD D TD TD TD TD TD TD

Resiomlizd 3 6 D D D D D D

Regionalizcd4 7 6 TD TD TD D TD T T TD

Regionalized5 4 6 TD TD D D TD TD

Rc~ioMli.?=d6 2 D D

Regionalizcd7 2 D D

Cenualized1 1 D

Cenualized2 1 D

Cenwalized3 7 1 TD T T T T T T

Cen!faliz=d4 7 1 T T T D T T T T

Cemalized5 1 1 TD

I

I
I
I
I
I
I

I
1
I
I
I

I

I

Nores: T = meat. “Tr=t” in the context of LLW means volume reduction by means of fheti organic desuuction, size reduction, and compaction followed
by solidification. Sites carry out “mum Ueament” under all attem?.tives, which ccmsiM of solidifimtion of liquids and “!ines” @wdered materiat).
packagins, and shipment. D = Dispse. Fach of fhe 6-site diswsd cases uses tie same sires; each of tie 12-site disrwsd cases uses tie same 12 sires. A
blank indicates tit neitier ueament nor disposal is proposed for Ws sire under the alfemative s~ified.
Ten sifes use exisdng facilities for vobnne reduction. Three sires (LSL, RMI, md Mound) not listis major sites abve include volume reductionfacilities.

u
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56 most of the regionalized alternatives,

impacts at the sites vary because of the use
of d]fferent treatment technologies and

volumes of waste received from other sites. For
example, Regionalized Alternatives 3 and 4 would
dispose of waste at the same six sites. However,
under Regionalized Alternative 3, DOE would
conduct only minimum treatment before disposal,
whereas under Regionalized Alternative 4, DOE
would use volume reduction tectilques in addhion to
minimum treatment prior to disposal. Because
PORTS and RFETS would become waste
consolidation sites for volume reduction before
disposal under Regionaliied Alternative 4, they would
have a greater potential to impact the environment
than they would under the minimum treatment
proposed in Regionaliid Alternative 3, although both
alternatives propose the same six sites for disposal.

Regionalized Ahemative 5 considers volume reduc-
tion at four sites and disposal at six, compared with
volume reduction at seven sites under Regionalized
Alternative 4. Regionalized Alternatives 6 and 7 each
consider d]sposal at two sites after minimum treat-
ment: Hanford and SRS under Regionalized Altern-
ative6, and NTS and SRS under Regionalized Altern-
ative7.

5.2.4 CENTRALIZED ALTERNATIVES

DOE analyzed disposal at one site under the
centralized alternatives. Five ahematives were consid-
ered. Centralized Alternatives 1 and 2 would dispose
of LLW at Hanford and NTS, respectively, after
minimum at all DOE sites. Centralized Alternative 3
evaluates disposal at Hanford after volume reduction
treatment at seven sites. hs Centralized Ahemative 4,
NTS would be the single disposal site after volume
reduction at the same seven sites considered under
Centralized Alternative 3. Centralized Alternative 5
comide~s both the consolidation of LLW for volume
reduction and disposal at Hanford.

5.2.5 MTIONALE FOR DEFINING

TREATMENT AND DISFOSAL ALTRRNATfVES

DOE generally identified sites as candidates for
locating LLW treatment facilities if the sites had large
volumes of LLW. In addition, the alternatives were
formulated to consolidate LLW for treatment and
disposal at locations that minimized transportation by
shipping to the closest available treatment or disposal
site. DOE used the same treatment (volume reduction)
and disposal locations for LLW as those identified for
the LLMW alternatives in Chapter 6 of Volume 1.

The number of disposal sites considered covers a
reasonable range of sites—from 1 to 16. The 16
candidates are those also under consideration for
LLMW.

5.3 Impacts of Managt”ng LL W

Some impacts illustrated clear trends across the
alternatives; others reveal sensitivities at particular
sites regardless of the alternative. The following
discussion focuses on the impacts that would be
affected by the management of LLW under the
ahematives, identifying trends when appropriate and
highlighting noteworthy findbtgs at particular sites.
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5.3.1 HEALTH RISKS

The greatest risk posed by the management of LLW
is to workers involved in management activities,
primarily as a result of physical hazards. Radiation
exposure risks to norrirrvolved workers and the public
are a function of the treatment technology and site
characteristics. The highest risks to the pubfic are
projected to occur as a result of volume reduction
treatment of tritium-corrtaminated waste at FEMP,
Hanford, LLNL, ORR, and PORTS. The greatest
potential consequences for facility accidents would
occur at sites treating waste with h]gher concentra-
tions of radionucIides; only LLNL, LANL and
Hanford, however, have estimates of potential fatali-
ties exceeding one under any alternative. Concen-
trations of radionuclides in the groundwater

I

I

I
I
I
I
I
I

I
I
I
I
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near disposal facilities might exceed applicable I
standards at several sites in the absence of waste I
acceptance criteria and other controls; accordingly, I
DOE would need to implement performance-based
waste acceptance criteria at those sites if they were
selected. Management of radionuclide concentrations
and waste forms could be required to assure accept-
able water arrality and acceptable human health risks.
Trarrsportat~on risks from ‘both traftic accidents and I
radiation exposure are estimated to be greatest under I
the wrrtralized sdtematives, which involve the largest I
number of vehicle miles traveled. Travel by rail I
rather than tmck for bulk shipments could reduce I
transportation risk. Table 5.3-1 presents selected I
estimates of the risks of LLW management. I

Table 5.3-1. Some of the Projected Risks to Workers and the Public From Managing LLW

Nwnbcr of TresImcrd ~P~
Sitw W.rk.r ‘rr-tmmt Offsik work ~P~

Pby,m Worker mpdaaan Fbrllcd Works TrIICP Truckb Nm- Sr8rr rkdifNm
H-d Cmcer cm Hazard cm. RadWJ.m RadlaUw ~ ~

..utand”. T D Falalfd. F.lm12tie F.*M Flu512n. Ftitim Fad” FalalNk5 Fake21ae4 F-

NOAclio. lff 6 3 1 . 4 3 5 12 1 i

-nnal~ 16 2 1 . 6 2 * 1 * ●

~gi.mfi=d 1 12 2 1 . 6 s . I * *

Rcgi.l!alti 2 11 12 4 1 1 4 2 . 1 . ●

Resiona3iid3 6 2 1 . 5 3 2 3 . ,

Rr.si.narid 4 7 6 4 2 . 4 2 2 3 ● m

Resionaliz=d5 4 6 4 2 . 4 2 2 4 ● *

Scgtiliz=d 6 2 2 1 . 6 2 4 10 1 1

Scgi.naliti 7 2 z 1 . 6 1 4 10 1 1

C.”mfizd 1 1 2 1 . 1 3 16 31 2 3

CcnIralhd 2 1 2 1 . 1 2 15 38 2 3

Ccnuali%d3 7 1 4 1 ● 1 2 15 35 2 3

Ce”Iralizd 4 7 1 4 1 . . 2 14 37 2 2

C.ntraltid 5 1 1 ~ 2 , 1 2 15 37 2 3

Notc%T = IIeac D = d,spas, * = greaterti 0 but1.ssthan1. “Treat” in tie c.mxt of LLW mans YO1UnKrcducti.nby ma of tiuml
orsanlcksticti.n, $iz reduction.andcmnpacti..followedby S.lidifiuli.”. All sitesd. ‘midm.m lreaunc”t”underall.lIcmtives, wbiti
c.nsistsof safidificati.nof liquidsand“fires” (powderedMakrial),packaging,andshiptinl.
aFahlitiesarcfr.m radtati.n.induudcancer.
bGX8WSI“umhr.[ fatalities~c fr.m physicalhazardssuchs waff,caccidentshat mu witiin ti l~yc~ analysiswriod (2C-Yearanalysis~ricd for No
Action).
cTc” sies .S .xisti”g facilitiesf.n v.!- reduction.‘rlue Siws(LBL, Mound,andRM1)mt IisEdasmj.r sies ahvc, alsohavevolumercd.ction
facilities.

D
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c158 5.3.2 AIR QUALITY IMPACTS

The management of LLW would not cause
the air quality standards to be approached or exceeded
at most sites. However, decentralized treatment and

disposal at BNL or centralized disposal at NTS could
cause adverse air quality impacts (from construction
equipment and vehicular emissions), thereby
requiring additional control measures for criteria
pollutants. Emissions of radionuclides were estimated
to be below the applicable standards at every site.

5.3.3 WATER RESOURCES IMPACTS

Major impacts to water availability from increased

water use at the sites are unlikely, although there is

the potential for adverse impacts at LLNL Site-300

and the WVDP. Potential water quality effects from
disposal are discussed in Section 5.3.1.

5.3.4 ECONOMIC AND POPULATION IMPACTS

I
I
I
I
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I
Total jobs in the regional economies for waste I
management activities could exceed 1% of the I
regional baseline at six of the 16 major sites under I

one or more alternatives, with the largest proportion
at Hanford (approximately 3.3%) under Centralized
Alternative 5. None of the alternatives would affect
the national economy. Regions surrounding five sites
would experience population increases exceeding 1%,
with the largest being the region surrounding INEL
with a 3% increase under Regionalized Alternative 5.

5.3.5 INmsmucm IMP.4cTs

Although proposed activities would affect the onsite
infrastructure at 13 of the major sites, no
infrastnsctrrre impacts are expected offsite. New
requirements for wastewater treatment or electrical
power for proposed LLW facilities would equal or
exceed 5 % of current system capacity at seven sites.
The most significant increases would beat the WVDP
under the Decentralized Alternative, at INEL under
Regionatized Alternative 5 when volume reduction
and disposal are consolidated at that site, and at
Hanford (centralized alternatives). However, only
Hanford and the WVDP would approach or exceed
system capacity. Twelve sites would have site
employment increases of 5 % or more of current site
employment during construction, which could lead to
traffic increases that would affect the onsite
transportation infrastmcture.

5.3.6 COSTS

Costs decrease as the numbers of treatment and
disposal sites decrease, ranging from approximately
$16.8 to $11.1 billion for minimum treatment, and
$19.8 to $15.3 billion for volume reduction. The
brcreased cost of volume reduction more than offsets
the cost savings from reducing the volume of waste
disposed of. Transportation costs are substantially
lower than facility costs, making shipment to
available facilities at another site generally less
expensive than buildlng new onsite facilities.
Table 5.3-2 provides the estimated costs to manage
LLW under each of the WM PEIS alternatives over
the 20-year analysis period.
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Table 5.3-2. LLW Estim&ed
Life-Cycle Costs

(Billions of 1994 Dollars)

Number of -Pfi
Sit= Total cm

@.eluding Truck
Alternative T D Tr8nspa~tion) Truck Rfdl

No Action 10* 6 t8.1 0.07 0,14

Decentiized 16 16,8 0.05 0.02

Regiondized 1 12 16.4 0.C6 O.rn

Regionaiized 2 11 12 19.s 0.06 0.02

Regionalized 3 6 14.9 0.23 0.07

Regionaliied 4 7 6 19.8 0,22 0.07

<egionaJiid S 4 6 Z9.7 0,34 0.0s

?egiomlized6 2 13.0 0,65 0.17

iegionalized7 2 13.9 0,67 0.1s

:enualized 1 1 12>2 2.46 0.44

;enualized 2 1 11.1 2.25 0,43

;enualii 3 7 1 18.2 2.34 0.43

Cenu22i2ed4 7 1 17.3 2.15 0,43

Centiwd 5 1 1 15.3 2.4S 0,43

Notes: T = wear D = disDose. “Treat” in fhe context Of LLW means
volume reduction by me& of fhe~ organic desuucfi.n, size
reduction,or compactionfollowed by solidification. All sires do
“minimum Ueaone”t” under all alternatives, which consiss of
solidification of liquids and “frees” (pwdered material), packaging,
and shipment. Each of tie 6-site disposal alternatives uses fhe same
site% each of fhe 1Z-site disposal alternatives uses tie same 12 sites
* Ten sites use e,xistrngfacilities for volume reduction. Three sites
(LBL, Mound, and RM1) not lined as major sies abve hcludc volume
reduction facilities.

5.3.7 ECOLOGICAL RESOURCES,

ENVIRONMENTAL JUSTICE, LAND USE,

AND CULTURAL RESOURCES IMPACTS

The WM PEIS dld not reveal significant differences
among the alternatives in these four impact areas, nor
did it reveal any major impacts under any alternative.
However, impacts to ecological and cultural resources
depend to a large degree on the technologies and the
location of waste management activities at each site
and would be evahrated after sites have been selected
for LLW management. Assessment of potential
environmental justice concerns from management of
LLW indicated that, with the exception of low-income
populations at PORTS, minority and low-income
populations near the LLW sites would not experience
disproportionately high and adverse health risks or
environmental impacts under any of the LLW
alternatives. Land use is not a good criterion for
differentiating among alternatives because the
alternatives do not use much land when comuared
with the amount available at each site.
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D60
At a Glance:

Transuranic Waste

No Action Atiemative:

● Continue storage in existing facilities.

Decentmlued Afiemotive:

● Sites with small amounts would trsrrsport to

10 largest sites for storage until disposal at
W]PP.

Three Re~”onaltied Altemah”ves:

● Contact-handled TRUW would be treated at

three or five sites and remote-handled
TRUW would be treated at two sites, arrd
then transported to WIPP for disposal.

. Two levels of treatment are evaluated. One
alternative examines treatment to sn

intermediate level and two to more stringent
levels to meet RCRA larrd disposal
restrictions (LDRs),

Ceretmtied Alternative:

. Contact-handled TRUW would be

transported toWIPP for treatment to mwt
LDRs arrd for disposal. Remote-handled
TRUW would be transported to ORR and
Hanford for treatment to meet LDRs rmd
then to WIPP for disposal.

Preferred Akem@”ve:

. Nine major sites would treat ~d store their

own waste mrsite.

. Regional treatment arrd storage at INEL,
ORR, and SRS.

I
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TRUW - and Major Assumptions:

.

.

.

.

.

.

.

TRUW is managed, or maybe marraged in the

future, at 17 DOE sites, including WIPP.

DOE will need to marrage approximately
132,000 cubic meters of TRUW over the next
20 years.

All TRUW is assumed to be mixed waste.

For the transportation srralysis, WIPP is
assumed to be the geologic repository.

Disposal impacts were not evaluated.

New facilities would be constructed during a
10-year period waste in storage arrd newly
generated waste would be treated during the
10 years following construction.

Characterization facilities would be constructed
at each site before shipment.

What Did We barn From the Resutis?

Tmnaprtation risks md costs were roughly equivalent
for all altemativea involving shipment to WIPP.

WM
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6 Transuranic Waste

● ~fJW is generated during weapons and
other research and development, nuclear
weapons production and dismantlement, and
fuel reprocessing. It contains elements with
atomic numbers greater than that of
uranium, which has an atomic number of
92.

● DOE will need to manage approximately
132,000 cubic meters of ~fJW over the next
20 years.

. TRUW is managed, or w be managed in
the future, at 13 of the major sites and at
four other sites.

● Although approximately 60% of TRUW
contains both radioactive and hozardaus
components, DOE assumes th’atall ~fJW is
mixed waste for purposes of the WM PEIS
analysis.

w DOE must select sites for the treatment and
storage of ~W.

6. Z Analysis I

Transuranic waste is waste containing more than I
100 nanocunes of alpha-emitting trsnsuranic isotopes, I
per gram of waste, with half-lives greater than I
20 years, except for (a) high-level radioactive waste; I
(b) waste that the Secretary has determined, with
concurrence of the Adndnistrator, does not need tie
degree of isolation required by the disposal
regulations; or (c) waste that NRC has approved for
disposal on a case-by-case basis in accordance witi
10 CFR Pan 61. The radioactive nuclides in TRUW
emit alpha radiation, which can be contained by
minimal shielding but can severely damage lung
tissue if inhaled. TRUW requires long-terns isolation
from the environment. It is produced during research

I
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~UPACT-11 denwnslrmionconrdners show how
transurardcwasteswill k shipped.

and development, nuclear weapons production, and
fuel reprocessing. TRUW contains traces of
plutonium, neptunium, americium, curium, and
califomium. For the purpose of analysis, DOE
assumed that all TRUW is mixed waste (containing
both radioactive and hazardous components), subject
to both radioactive and hazardous waste regulations.

The radiological profiles at each site were assigned
uniformly to each waste stream on the basis of the
volume of Ure waste stream at the site. These
radiological profiles identify the radionuclides likely
to k encountered on the basis of a knowledge of the
process that generates the waste and some limited
sampfiig of stored TRUW. These profiles ultimately
determine risk and impacts. TRUW is also
categorized as either CH or RH. DOE analyzed CH
and RH TRUW separately in the WM PEIS to
account for their different handling and treatment
requirements.

DOE plans to dispose of its TRUW generated by
defense activities (and retrievable stored since 1970)
at a geologic repository called WIPP, located near
Carlsbad, New Mexico. TRUW generated and
managed before 1970 is being addressed as part of
DOE’s environmental restoration program.
Disposal of TRUW cannot begin until DOE _
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D62 meets a series of regulatory requirements
imposed under the Waste Isolation Pilot
Plant Land Withdrawal Act. Before

shipment for disposal, all TRUW will be required to
meet waste acceptance criteria (WAC) that will be
established by DOE in consultation with EPA and the
State of New Mexico. The WAC for WIPP are not
yet final, and treatment (such as reducing the potential
for gas generation in the repository) could be required
to dispose of waste at WIPP.

Table 6.1-1 lists the 13 major sites that have or are
expected to generate or manage TRUW. Four other
sites, ETEC, LBL, Mound, and UofMo, also have
TRUW. The environmental impacts and costs for
each waste management alternative considered in the
WM PEIS were fully evaluated for all TRUW sites
except ETEC, LBL, Mound, SNL-NM, UOMO, and
WVDP. For these six sites, the volumes of TRUW
were included in the estimated waste volumes for
treatment or storage at regionalized or centralized
facilities, but impacts were not analyzed because
volumes were small. Since publication of the Draft
WM PEIS, DOE issued updated information on
TRUW volumes, Appendix I of the Final WM PEIS
addresses how more recent TRUW data may affect
the alternatives in the WM PEIS. Part of this more
recent information is the addition of “small-quantity”

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

sites that have or are expected to generate or store
TRUW. The TRUW volumes at these small-quantity
sites constitute less than 1% of the total TRUW
inventory and would not affect the evaluation of the
TRUW alternatives.

Figure 6.1-1 presents the estimated total volume of
TRUW from waste management activities at the
16 sites that have TRUW currently. TRUW is not
currently present at WfPP.

6.2 Alternatives

The TRUW analysis considered six alternatives for
both CH TRUW and RH TRUW. Treatment and
storage activities vary by alternative and by site.
Table 6.1-1 shows the sites where TRUW would be
treated and stored under each alternative,

Each of the alternatives was developed to evaluate the
health risk, environmental impacts, and costs
associated with the range of treatment and storage
alternatives available to DOE and to provide input for
a decision about whereto locate TRUW treatment and
storage facilities.

The analysia includes alternatives where TRUW
would be treated to LDR levels. Although the WIPP

Table 6.1-1. Transuranic Waste Altern@”ves

After- CH rrH T,,*
llati”e meat Treat Sland ANLE Hanford l~L LANL LM N-rs ORR PCDP ~TS SNhNMd Sas Wrm m+

NO 11 5 WIPP. Ts T.T ‘rS TS ‘rS s Ts s
Action

TS s TS s
WAC

D 16 5 WIPP. TS TS TS TS TS TS TS T ‘rS T TS T
WAC

R-1 5 2 Reduwd TSa TS TS Tsb TS TS
sas

R-2 5 2 LDSS TSa TS TS TSb TS TS

R-3 3 2 LDRs TSa TS Tsb TS

c wlPP 2 LDR, TSC Tsb T

No=s D = &centralizedA1temativ~R-1 . R.gi.mli,?edA[tcmativ.I; R.2 = Regi.mlizd A1lcrMtive~ R-3 . Resi.na]id Alternative3: C = Centralized
Ailernative;T = ueaaog to ow of tie smtids: pr.~s, c. cmnt p!- basisWIPP.W,4C,siucdandsro.t m xducc pDkntialfargassencrati.ninhe
cep.sit.ry (ReducedGas); .r ueatt. -t LDRs bymans of k-l .rsatic destruct.. andc.mp]eletreatmentlrai~ S = st.cagestir uealnuntun&rN. Acti..
andhcc.tralizd Altcn!atives.r st.r..geof c.cre.t inventory under NO Action A]tirmti.e. A blankindicatestit asie wouldnotmeat,st.a~,.r disp% .f wasle
undertfu alternatives~cified.
* Hanfordwouldrest bo~ CH andRH waste.
bORR wouldmat RH wasmOIIIy,
c HanfordwouldtreatRH wask001y
dSmallW.SW,cd.~s atSNL.NM d WVDP; impacts.OLanalymd.
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Land Whhdrawal Act amendments contained in tie
1997 Defense Authorization Act render the RCRA I
LDRs inapplicable to waste to be disposed of at I
WIPP, LDR-treatment alternatives are reasonable I
alternatives for management activities and practiws. I

6.2.1 No ACTION AL~RNATNE

Under the No Action Alternative, DOE would
continue to characterize, process, and package
newly generated TRUW to meet current WIPP-
WAC for storage at sites with existing or planned
facilities. DOE would continue to store TRUW in
existing storage facilities and would not ship
TRUW for offsite storage or disposal. All sites are
assumed to have adequate capabilities to package
and store TRUW generated in tfre future. Eleven
sites are projected to generate TRUW in the future,
includlng five sites generating both CH and RH
TRUW. The No Action Alternative does not assess
the health risks, environmental impacts, or costs of
removing TRUW from retrievable storage and
repackaging it.

I
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6.2.2 DECENTRALIZED ALTERNATE

Under the Decentralized Alternative, DOE would, I
as needed, treat and package TRUW to meet the I
current planning basis WIPP-WAC at the 16 sites. I
After treatment, CH and RH TRUW would be I
shipped from the 6 sites with smallest amounts to I
the nearest of the 10 sites with the largest amounts I
of TRUW for storage prior to disposal. All TRUW I
would be shipped to WIPP for disposal.

6.2.3 REGIONALIZED ALTERNATES

The regionalized alternatives consider the
consolidation of TRUW for treatment and storage
prior to its disposal at WfPP. Three regionalized I
alternatives were analyzed, with varying degrees of I
treatment at six and four sites and storage at those I
sites prior to disposal. I

I Under Regionafized Alternative 1, CH TRUW
would be shipped from the 10 smallest generators
to the 4 sites with the largest volumes of TRUW
(Hanford, INEL, LANL, and SRS) for treatment
and storage. fn addition, WETS would continue to
treat its own waste, but would not receive waste
from other sites. RH TRUW would be shipped
from ANL-E, INEL, and LANL to Hanford or
ORR for treatment and storage. At all six treatment
sites, TRUW would be treated to an intermediate
level to reduce its gas generation potential and
shipped from those sites to WfPP for d]sposal. The
six treatment sites proposed under this alternative
have 95% of current and anticipated TRUW
inventories.

Under Regionalized Alternative 2, DOE would use
the same waste consolidation configuration as in
Regionalized Alternative 1, except that TRUW
would k treated to meet LDRs and then shipped to
WfPP for disposal. Whh tils alternative, DOE can
compare the impacts of intermediate treatment
under Regionalized Alternative 1 with the impacts
of LDR treatment; the impacts from both
Regionalized Alternatives 1 and 2 can be compared
to the Decentralized Alternative to meet WIPP-
WAC where 98% of the waste would be treated at
the same six sites.

Regionalized Alternative 3 considers the consoli-
dation Of waste for treatment at four sites (Hanford,
INEL, ORR, and SRS) where approximately 80%
of the TRUW is already located or is expected to be
generated. CH TRUW would be treated at Hanford,
INEL, and SRS; RH TRUW would be treated at
Hanford and ORR. Under this alternative, TRUW
would be treated to meet LDRs and shipped to
WIPP for disposal.

6.2.4 CENTRALIZED ALTERNATIVE

Under the Centralized Alternative, DOE would ship
all CH TRUW to WIPP for treatment to meet LDRs
and for disposal. RH TRUW would be shipped to
Hanford and ORR for treatment to meet LDRs and
then shipped to WIPP for disposal.

Q
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TRUW Volumes

Total V lumes
DOE Sites 2(m )

1. ANL-E 1,300

2. ETEC 0.02

3. Hanford 52.~

4. INEL 39,000

5. LANL 11,000

6. LBL 1

7. LLNL 1,700

8. Mound 1,500

9. NTS 610

Figure 6.1-1. TRUW Totul Volumes

eofl Current Inventory + 20 Years

50-
39,W9

~40-
Z
; 30–

:20.

lo-

0
Ha~ord LOL LLNL flEC NTS INEL RFETS l.ANL

a WIPP, the seventeenth major DOEsite,
is the planneclTRUW dlSpOaalsite.

b Updated inventories and waste generation
rates are summarized in Apwndix 1.
Different inventories provided in the
WIPP SEIS IIare also provided in Chapter 8.
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TRW Volumes *
(Continued)

Total Volumes
DOE Sites

at the 16 Major Sites.
(m3)

,.l.o-om .._._.. 2,700

Generation (in cubic meters)a!b Lw 11. PGDP 14

12. RFETS 6,20il

-50 13, sliL-NM __..__.._..-._.,_–-l.
14. SRS

-403
. 16,6~.

. 15. uOfMo 2
2

-w . 16. WIPP
2

17, WVDP . .----------- 0.5.
TOTAL 132,000

4.0 2,0 ,4,0 1~ ~,~
*Estimated TRUW volumes from waste

SNL.NM UtiMO F’GDP ANL.E Mound ORR WVDP SRS management activities include current inventory
plus 20 years of anticipated generation
projected volume. Waste volumes used for the
WM PEIS analysis may vary from latest site
estimates. Updated inventories and waste

~d in Appendix I,generation rates are s
“Update of Site-Specific Waste Volumes for
LLW, LLMW, and TRUW. “



D66 6.2.5 RATIONALE FOR TREATMENT

AND STORAGE SITE

ALTERNATIVES

TRUW alternatives were developed to cover the
range of reasonable alternatives for treatment and
storage sites. Thus, the Decentralized Alternative
considers treatment and storage of TRUW at all 16
sites where TRUW is currently located, and the
Centralized Alternative considers treatment and
storage of all CH TRUW at one site and all RH
TRUW at two sites. For the regionalized altern-
ativesbetween these alternatives, DOE focused on
the six sites where 95% of the waste is located or
expected to be generated and on the four sites
where approximately 80% of the waste is located or
expected to be generated. Under these alternatives,
DOE assumed that the waste from other generating

sites would be shipped to the closest site for
treatment.

In addhion, DOE assumed that it would not be
practical or reasonable for sites with small volumes
of TRUW (number of sites having less than
15 cubic meters) to treat TRUW either to
intermediate levels or to meet LDRs. Onsite
treatment to meet current WIPP-WAC was
considered feasible for all 16 sites, includbrg the
small-volume sites, under the Decentralized
Alternative.

Most RH TRUW requires extensive treatment (but
not necessarily to meet LDRs) before it can be
shipped; therefore, consolidation of RH TRW at

one site for treatment was not considered, Thus,
under the Centralized Alternative, DOE would treat

RH TRUW at the two sites—Hanford and

ORR—where approximately 85% of current and

projected inventory would be located.

Some impact areas ilhrstrated clear trends across the
alternatives, whereas others illustrated sensitivities
at particular sites regardless of the alternative.

When reviewing the impacts and costs identified for
the No Action Alternative, it is important to realize
that the results for indefinite storage are based on

/
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6.3 Impacts of Managing TRUW
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Mixed TRUW.SSOYand shippingarea.

the initial 20 years of that indefinite period. This is
consistent with the period of analysis for all the
alternatives; however, not shown are the impacts
from storage expected beyond this 20-year time
frame. The longer-term storage impacts and costs
are likely to exceed thow for the first 20 years, not
only as a resulr of routine indefinite storage
operations, but also from degradation of facilities
and containers. This differs from the effects
predicted for the action alternatives for management
of the 20-year forecast of TRUW, where risks to
workers and the offsite population, and other
impacts and costs, are greatly reduced following
disposal. The No Action Alternative does not
reduce or avoid impacts and costs; rather it causes
impacts and costs to be experienced every year for
an indefinite period of time.

The following discussion focuses on the impact
areas that would be affected by the management of
TRUW under the alternatives.

6.3.1 HEALTH RISKS

Facility health risks over 20 years are principally to
workers, with approximately three-fourths from
physical accidents and one-fourth from radiological
exposures. Twenty-year risks to the offsite
population are less than a single fatality, except for
one fatality in one regionalized alternative to meet
LDRs utilizing thermal treatment. Estimated
transportation fatalities range from five to seven

WM
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Table 6.3-1. Some of the Projected Risks to Workers and the Public I
From Managing TRUW 1

Nmutser of Treatment

Sites Worker Traatment Offsite
Physid Worker POpukitiOn Truck’ Tmck Non- W M NW

C5S R5f Treatment Hszard Cmcer Cancer Radiation Rsdiation Mm Radiati.
Attemative Treat Treat Stidd Fa@ties FatalitiH Fataliti= Fatalities Fatalitim Fa~ee FataHUes

No Action 11 5 ~P-WAC * * * o 0 0 0.

Decentralized 16 5 WIPP-WAC 2 1 * 4 3 i *.

Regiomli=d 1 5 2 Redum Gas 3 1 * 3 3 1 *

Regionalized 2 5 2 LDRs & .’ 1 .;: .:t 3 2 i *.,

Regionalized 3 3 2 LDRs 3 1 ,::: * 3 3 i *.

Centrali~d wrPP 2 LDRs
~.

1 .* 3 3 1 :..

Noes: CH = conwt-tied TRW, RH = remo-handled TRW, LDffs. ~ _ ruuictiw, WIPP-WAC = Wasm isolation Pitot Rant Was*
Ampfanm Criteti, * = greamr b Obut 1=s than 0.5.
a Fatalities = from mdiation-inticed cancsr.
b Treatment results under tie No Action Almnative include risks from onIy tie 6m 20 YW of indeftile smmge of TRfJW.

across all alternatives except for No Action, which I
does not involve tmnspo~tion. Table 6.3-1 I
presents selected risk results for the TRUW I
alternatives.

6.3.2 AIR QUALITY IMPACTS

The management of TRUW would not cause the air
quali~ stsndards to be approached or exceeded at
most sites; however, emissions of radlonuclides
were estimated to exceed applicable standards at
LANL snd WIPP in the alternatives involving
thermal treatment to meet LDRs at these sites
[Regionalized Alternative 2 and the Centralized I
Alt~mative). The exceedsnces at these sites could I
require additional control measures to reduce I
emissions to acceptable levels. Emissions of other I
hzzardous air pol~tanta snd criteria pollutants were
estimated to be below the applicable standards and
guidelines at all sites.

6.3.3 ECONOMICN POpUlatiOn IMPACTS

The greatest benefit to the region surrounding any
site occurs when TRUW is msnaged at that site.
The most jobs as a percent of overall regional
employment would occur in regions surrounding
INEL snd WIPP under Regionalized Alternative 3
znd the Centmliied Alternative, respectively. None
of the TRUW alternatives would substantially affect
the nationsl economy, although some 1,900 to
12,000 jobs would be directly or indirectly created.
No regions would experience population increases
of 1% or more.

6.3.4 INFRAsTRucm IMPACTS

No offsite infrastructure impacts are expected.
Onsite infrastructure impacts on water use,
wastewater treatment, and electrical power are
comparable for the Decentmlized and Regionalized
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Q68 Alternatives, but are much greater at I
WIPP under the Centralized Alternative. 1

.-.
of treatment increases, with the greatest

impacts at WIPP under the Centralized Alternative.

In addhion, increases in site employment at Han-
ford, INEL, LANL, and WIPP could lead to traffic
increases sufficient to affect onsite transportation
infrastructure.

Impacts generallv increase as the intensitv I
I
I
I
I
I
I
I

6.3.5 COSTS

Costs increase as the level of treatment increases.
Processing to meet WIPP-WAC and treatment to
reduce gas generation cost about the same.
Treatment to meet LDRs costs approximately 22 %
more except for the Centralized Alternative, which
treats RH TRUW at only two sites. Transportation
costs are substantially lower than facility costs,
mtilng shipment to available facilities at anoffrer
site generally less expensive than building a new

I

I

I
I
I
I
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facility onsite, Table 6.3-2 provides the estimated
costs to manage TRUW under each of the
alternatives over 20 years.

6.3.6 WATER RESOURCES, ECOLOGICAL
RESOURCES, ENVIRONMENTAL JUSTICE,
LAND USE, AND CULTURAL RESOURCER

hP.4cT5

Major impacts to these resources at the sites are
unlikely from treatment of TRUW under any of the
alternatives. However, ecological and cultural
resources impacts would receive further aite-
specific studies prior to the siting of new facilities.
Assessment of potential environmental justice
concerns associated with TRUW management
indicated no substantial potential for disproportion-
ately high and adverse health risks or enviromnenrsl
impacts to minority and low-income groups living
near INEL and WIPP. The potential at both sites
could be mitigated by selection of an alternative
treatment technology or employment of more
eff]cient emissions ;ontrols.

Table 6.3-2. TRLJWEstitied Lrfe-Cycle Costs (Billions of 1994 Doflw)

Totaf Transpmiation
Num&r of Sites (Irtcturfing coats

Treatment Tmck
t’rest RR Trsat standard Transport) Tmck Rair

t ,, 1 . ..,.-.. . . . . . .-

I

...= .. .._.._. _ . [ . I . I -M.c .,.,,
D..,. ””,:... . . . ---

T.DRs I %< I I-Ida I 170 II-—..-

~s—
1

--- 1
.,,Y I 2 I L] a , , .7 , “,J, , ,.,, II

Notes: CH = contact.handled TRW RH = remote-handled TRUW, LDRs = land disposal restrictionfi
WfPP-WAC = Waste Isolation Pilot Plant waste scceprance criteria.
a Costs under the No Action Alternative include those from only the first 20 years of irrdeflnite storage. The
costs of storage keyo”d 20 years are amlyzed as pars of the No Action Alternatives in the WSPP SELS.11.
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Q70 At a Gbnce:
I

1 High-Level Waste
(

No Action Altema”ve:

● HLW canisters would be stored at
Hanford, SRS, and WVDP until
shipment to a geologic repository.

Decentralized Afteraatt”ve:

● HLW canisters would be stored at all
four sites generating canisters until
shipment to a geologic repository.

Two Re@”onalized Altem&”ves:

e CmiSters from WVDp would be

transported to SRS or Hanford; canisters
would be stored at Hanford, SRS, and
INEL until shipment to a geologic
repository,

Centralized Aftemative:

. Canisters would be transported from
WVDP, INEL, and SRS to Hanford;
canisters would be stored at Hanford
until shipment to a geologic repository.

Preferred Altematl”ve:

● Each site would store its own
immobilized waste onsite.

I
I
I
I
I

I
I
I
I

I
I

HL W Data and Major Assumptions:

● HLW is currently stored at H~ford, INEL,
SRS, and WVDP.

● Approximately 378,000 cubic meters of
HLW have been or will be generated.
Treated HLW will require an estimated
2 1,6W canisters for packaging.

● The Glass Waste Storage Building for SRS
(2,286 canisters) is the model used to
analyze storage at Hanford and INEL.

● For transportation impacts analysis, DOE
assumed tfre repository would be Yucca
Mountain.

* The repository could accept 800 canisters
per year.

~ The WM PEIS evaluates canister storage.
Treatment and disposal of HLW are not
analyzed.

, Two sets of timing assumptions are
analyzed-acceptance of canisters at the
repository beginning in 2015 and acceptance
beginning at some later date.

mat Did We Learn From the Resufts?

● Although costs and risks are slightly higher
for centralized storage at Hanford,
differences from costs and risks at o~er

sites are not significant. Alternatives are
roughly equivalent from the standpoint of
environmental impacts and costs.

● The acceptance rate of canisters by the
reposito~ controls tie length of storage
time.

-
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7 High-Level Waste

v HL W is highly radioactive waste that results
porn the reprocessing of spent nuclear @el
and of targets irradiated in nuclear defense,
research, and production activities.

* Approximately 378, ~ cubic meters of HL W
have been or will be generated. Treated HLW
will require an estimated 21, 6W canisters for
packaging.

● HL W will be treated and packaged for
disposal in a licensed geologic repository.

● me WM PEIS anafyzes the impacts of storing
vitn~ed HLW.

● HL W is currently stored at Hanford, INEL,
SRS, and WP.

, DOE must decide where to store the HLW
canisters.

7.1 Analysis 1
I

High-level waste is the highly radioactive material I
from the chemical reprocessing of spent nuclear fuel
and of irradiated targets that contain fission products
in concentrations sufficient to require permanent

I
I
I
I

Table 7.1-1. Hieh-Level Waste Volumes and.’,

Bojected Number of HL W Canisters

Estimated Total
HLw Number of Canisters to

Site Volume (m~ Be Generated

Hanford 213>ootl is,s)on ‘.’

INEL io$m 1,700 ‘“

SRS ls2,~ 4,m

WVDP ‘“ ‘2,m
~ ..

Total 37%.,W “ 21,m’

I
I

only analyzes the impacts of storing tils vitrified
HLW.

I
I

Table 7.1-1 shows the HLW inventory at Hanford,
INEL, SRS, WVDP, and the projected total of
vitrified HLW canisters that will be generated as a
result of treating the entire HLW inventory.

Analysis of the impacts of HLW disposal in a I
repository is not witilrs the scope of WISWM PEIS, i
but those impacts will be analyzed in NEPA reviews I
relating to the geologic repository. Because Yucca I
Mountain is the only candidate reposito~ site for I
HLW being smdied at Wls time, DOE assumed tils I
location in its analysis of the impacts of transporting I
HLW to a disposal facility. I

I I
isolation.

I Each alternative considered in Wls ~ PEIS for I I

Government operations from 1944 to the present have \ storage of HLW canisters involves three major I

generated approximately 357,000 cubic meters of I facilities and features: the canisters, the facilities for I

HLW with approximately 21,000 cubic meters to be I storage of canisters, and packages for transporting I I

generated in the future. Only four sites manage I canisters to a geologic repository. I

HLW–Hanford, INEL, SRS, and WVDP. I 1,
I I

DOE is proceeding with plans to treat HLW by I 7.2 Atiematives
processing it into a solid form that cannot be readily I

I

dispersed into air, groursdwater, or surface water. I I

~ls process is called vitrification. When the existing I DOE analyzed five alternatives for HLW. Each of the I

inventory of HLW is vitrified, the vitrified material I alternatives was developed in order to estimate health I
will fill an estimated 21,600 canisters. The WM PEIS I risks, other environmental impacts, and I

D
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D72 cost associated with the range of storage
options and to provide information for a
decision about where to store HLW. For

each of the five alternatives, DOE assumed that a
geologic repository would begin accepting DOE’S

HLW in 2015 at the rate of 800 canisters per year.

For purposes of this analysis, DOE also evaluated an
alternative that assumed that there would be a delay
in acceptance of DOE’s HLW by the repository until
some time later than 2015, but at tie same rate of
acceptance of 800 canisters per year. Table 7.2-1
presents the alternatives in tabular form. Figure 7.2-1
shows the location of the HLW sites.

7.2.1 No ACTION AL~RNATIm

Under the No Action Alternative, only existing and

aPproved HLW storage facilities would be used, WCh
site would store only those canisters produced at that
site. Under ffds alternative, Hanford would run out of
canister storage capacity before canisters could be

T&le 7.2-1. High-Level Waste Altemats”ves

Nrrm&r
0P

Storage
AStemative Sites Hanford 5NE2. SW WVDP

NoActirm 4 s s s s

Dewntralized 4 s s s s

Regionalized I 3 s s s

Regiotiizcd z 3 s s s

Cenualizeda 1 s

No* S = smmgc. A blti cell indicam tbrd dIere was N singe at I sim
under rhe s~ifius alternative.
a -ten gemmed at WVDP, SRS, and fNEL prior m -mm m h
candidare Wsitory b 2015 wodd k shipped m Hanford for sromge.
Caninerr senerared at SRS ad KKiSLstir 2015 wmdd be shipped tidy
to tie Candidae ~sitory. If accep~cg of he J20E.mgti HLwis
delayed put 2015, rhen all HLW canisters wodd ~ ship- to Hanford
for storage,

I
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sent to a geologic repository in 2015. Therefore,
production of HLW canisters under the No Action
Alternative would be phased because of both the lack
of existine storaee capacity at most of the sites and..=
the assum;d repository acceptance rate of 800 can- I
isters per year. - I

7.2.2 DECENTRALIZED ALTERNATIVE

Under the Decentralized Alternative, storage capacity I
equal to the anticipated total production of HLW I
canisters would be constructed at each site. This I
would allow each site to start vitrifying HLW as soon I
as treatment facilities were available. On the basis of I
the assumption that storage capacity at all four sites I
would be adequate until canister acceptance begins at I
the candidate reposito~ in 2015, no delays in tbe I
vitrification of HLW would occur. I

WM



Figure 7.2-1. HLW Sites.

7.2.3 REGIONALIZEDALTERNATIVES

Two regionalized alternatives were analyzed for
managing HLW canisters. Under Regionalized
Alternative 1, the HLW canisters generated at WVDP
would be taken in approved transportation casks to
SRS for storage. Adequate storage capacity for HLW
canisters would be provided at Hanford, INEL, and
SRS until caoisters were accepted at a geologic
repository.

Under Regionalized Alternative 2, the canisters
produced at WVDP would be transported to Hanford
in approved transportation casks. Adequate storage
capacity for HLW canisters would be provided at
Hanford, INEL, and SRS until HLW canisters were
a-pted at a geologic repository.

I
I
I
I
I
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7.2.4 CENTRALIZED ALTERNATIVE

Under the Centralized Alternative, tie canisters
produced at INEL, SRS, and WVDP would be
transported to Hanford in approved transportation
casks for storage until a geologic repository began to
accept the canisters.

Because the WM PEIS analyzed two different
assumptions about when canisters would be accepted

I

I
I
I
I

I
I

at a geologic reposito~, the alternative has ‘two I
subaltematives. The WM PEIS assumed that HLW
canisters generated &fore the repository would begin
accepting HLW in 2015 would& shlpWd to Hanford
for centralized storage. The remaining canisters
generated at SRS and INEL after 2015 would be
shipped directly to the repository. Because WVDP

—
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74 would generate all of its canisters before 2015, all

340 canisters would be shipped to Hanford.

For the second subaltemative, in which acceptance at
a geologic repository would be delayed beyond 2015,
all canisters generated at WVDP, SRS, and INEL
would be shipped to Hartford for storage before
shipment to a geologic repository once it began
accepting HLW.

7.2.5 RATIONALE FOR STORAGE

ALTERNATEs

The five storage alternatives were developed to cover
the range of reasonable alternatives. From one to four
sites are available for storage of HLW (the
Centralized Alternative and ~centralized Alternative,
respectively). DOE identified two intermediate
alternatives, in which the relatively small amount of
WVDP HLW is transported to either Hanford or

.-

HLW $,.,.8, tank deign.

SRS. To define the regionalized alternatives, DOE
selected the site with the largest amount of HLW
(Hanford) and the site where tr-insportation would be
minimized (SRS). INEL waa eliminated from
consideration as a Regionalized Alternative site
because it has no existing or approved storage
facilities.

Under the Centralized Alternative, all HLW would be
shipped to Hanford for storage. Hanford was
propowd because it has the greatest volume of HLW.
The major variable is the total miles for trans-
portation krween HLW sites, the central storage site,
and the geologic repositog. Consolidating all HLW
canisters at Hanford minimizes the transportation
impacts required for Centralized storage, because the
largest number of canisters (those produced at
Hanford) would k shipped directly to the repository.
WVDP was eliminated from consideration for the
Centralized Alternative because it has the smallest
volume of HLW (only 1.6% of the total HLW) and
because storage of canisters from other sites would be
inconsistent with the West Valley Demonstration
Project Act.

Vilrt~cationfacili~., SRS.

WM DmTc
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Table 7.3-1. Some of the Projected Risks to Workers
and the Pablic From Mana~”ng HL W

Worker
NumberPhysicatWorker TIusk Truck Non- R8ff Rait Nost-
of Sites Hazard Cmrcer Radistion Radiation Mmtiotr Wdiation

Atterrtative storing Fa~ties FatalitiesFatathies Fatalities Fatufitiw”Fatafi*

NoAction 4 i 2 3 2 * *

Decentrali=d 4 1 3 3 2 * *

Regionalized 1 3 1 3 3 2 * *

Regionalized 2 3 2 3 3 2 * *

Centrali=d 1 2 3 3 2 * *

Notes: * = greater than Obut less than 0.5.
‘ Fa@lities are from radiation-induced cancer.

7.3 Impacts of Managing HLW

The impacts were evaluated across all of the

alternatives to identify trends, compare alternatives,

and help select DOEs preferred alternative. The
following dlacrtssion focuses on the impact areas that
would be affected by the management of HLW
canisters under the alternatives.

It should k noted that the No Action Alternative for
HLW does not provide enough canister storage
capacity for all of the canisters that would be
produced after treatment of HLW. Provision of
adequate storage would lead to costs and impacts as
great as shown for the other HLW alternatives.

7.3.1 HEALTH RISKS

Both fatalities and incidence of cancer for waste
management workers are comparable under the
Decentralized, Regionalized, and Centralized
Alternatives and do not favor one alternative over
another (see Table 7.3- 1). Estimates of worker
cancer fatalities from radiation exposure exceed
fatalities from physical hazards. Transportation risks
are approximately the same for all alternatives.
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Fatalities from facility accidents are less than one
under each of the HLW alternatives.

7.3.2 ECONOMIC AND POPULATION IMPACTS

HLW storage facility constmction and operations
expendhttres would minimally benefit the
localeconomy at the four HLW sites because
estimated job and personal income growth are well
beIow 1% at all sites under all the alternatives. None
of the HLW alternatives would affect the national
economy, although 3W to 1,200 jobs would be
directly or indirectly created. The regional population
would remain relatively constant under all proposed
alternatives and would not incur a major increase at
any site.

7.3.3 INFRASTRUCm IMPACTS

Proposed HLW activities have the potential for
affecting the onsite infrastructure only at the Hanford
Site, although the effects would be minor. No offsite
infrastructure impacts are expected at any other site.
Estimated new requirements for wastewater treatment
at Hanford would increase current demand under all
alternatives, except No Action. Employment iocreases
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D76 would not approach or exceed 5% of
current site employment at any site. Traffic
increases would be minimal during con-

struction and would not affect the onsite transpor-
tation infrastructure.

7.3.4 COSTS

The costs of storage and transportation remain
relatively constant, at approximately $3 billion, under
all alternatives except No Action. Costs do rise
slightly when storage is centralized. Delay in
disposing of the waste in a geologic repository causes
the life-cycle costs to increase at a rate of 0.2% per
year of delay. Table 7.3-2 presents the estimated
costs for each of the alternatives.

7.3.5 AIR QUALITY, WATER mOURCES,

ECOLOGICAL RESOURCES, ENVIRONMENTAL

JUSTICE, LAND USE, AND CULTURAL
REsouRcEs IMPACTS

me management of HLW canisters would not

appreciably affect the air quafity or water rcsoums at
any site. Operation of HLW storage facilities should
not affect ecological resources because airborne
emissions, liquid effluents, and loss of habltst are
expected to be negligible. Additionally, no impacts to
current land uses would result Mcause under all
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alternatives, no site would need to use more than 1%
of its suitable Iands for storage facilities. Assessment
of potential environmental justice concerns from
management of HLW indicated that minority and low-
income populations near the HLW sites would not
experience disproportionately high adverse health
risks or environmental impacts under any of the HLW
alternatives. DOE would conduct additional
site-specific analyses to assess cultural resource
impacts.

Toble 7.3-2. HL W Estitied ~fe-Cycle Costs
(Billions of 1994 Dolfum)

Totat Cost
Transportation

Nrnn~ (311Ctrrding
coat

Of& Transportation
Attematives stow coats) Tmck Rail

No Action 4 1.s 0.4 0.6

Decentralize 4 2.7 0.4 0.6

Regionatized 1 3 2.7 0.4 0.6

RegionaliA 2 3 2.7 0.4 0.6

Centralized 1 2.9 0.5 0.7

WM

I
I
I
I
I
I

1’
I
I



.,
~

Q77



No Action Altem&”ve:

● Nonwastewater HW would continue to be
transported to commercial facilities. Two
DOE sites would treat organic materials.

Decentralized Altemti”ve:

● Nonwastewater HW would continue to be
transported to commercial facilities.
Three DOE sites would treat organic
materials,

Two Regr”onafizedAltem&”ves:

* 50% of nonwastewater HW would be
treated at five DOE sites; 50% would be
treated at commercial facilities.

* 90% of nonwastewater HW would be
treated at two DOE sites; 10% would be
treated at commercial facilities,

Centralized Altem&”ve:

● None.

Preferred Altemats”ve:

. No Action (continue use of commercial
facilities for nonwastewater HW
treatment).

HW ~ and Major Assumptions:

● HW is generated or exists at most sites,

● DOE will need to manage 69,000 cubic
meters of RCRA-regulated hazardous
waste over the next 20 years. Totals do not
include wastewater.

● An analysis of RCRA HW shipped to
commercial treatment from the 11 sites
with the most HW in tiscal year 1992
provides a representative sample for
comparing onsite DOE treatment with
offsite commercial treatment.

● Wastewater HW will continue to be treated
onsite.

W.fratDid We Learn From the Results?

● Risks and impacts are similar for each
alternative.

● Costs favor commercial treatment,

~
.



8 Hazardous Waste

.

.

.

.

.

HW is nonradioactive chemical waste.

HW is generated or exists at about 45 sites.

HW is generated as a result of research and
development and as a byproduct of nuclear
weapons production and dismantlement.

Most nonwastewater DOE HW is treated
commercially.

DOE must decide whether 10 develop
additional capacity of its own to treat HU?

8.1 Analysis

Hazardous waste consists of nonradioactive chemical
waste generated as a result of nuclear weapons
production and other research and development
activities. HW has ken generated, or is anticipated to
be generated, at most DOE sites. Although HW
generation from the production of nuclear weapons
has essentially stopped, many chemicals and chemical
residues were left in containers and process lines.
These wastes must be properly treated and disposed
of to manage existing and future inventories.

Most of DOE’s HW consists of wastewater, which by
definition contains less than a 1% concentration of
organic HW materials. Hazardous wastewater is
generated as a result of operations such as metal
cleaning, etching, and plating. Hazardous wastewater
requires treatment before it can be safely discharged
to the environment. DOE currently treats its
hazardous wastewater at the sites that generate it and
will continue to do so in the future because waste-

1
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water is not di~ctdt to treat but is difficult and
expensive to transport.

Nonwastewater HW consists of sludges, solids, and
organic liquids (liquids containing higher concen-
trations of organic chemicals than wastewater). DOE
currently ships most of tils HW off site to
commercial facilities for treatment, although two sites
(ORR and INEL) have the capability to treat
nonwastcwater HW by thermal treatment. DOE needs
to decide the extent to which it should continue its
reliance on the commercial treatment of nonwaste-
water HW.

DOE estimates that more than 90% of the total HW
(wastewater and nonwastewater) in a given year is
generated by 11 DOE sites. Table 8.1-1 shows the
quantities of HW at rfre 11 sites that generate the most
HW. Table 8.1-1 shows waste volume generation yr
year. The focus of the alternatives is on these RCW-
defined wastes which total approximately 3,440
metric tons annually, and 69,000 for a 20-
year period.

8.2 Alternatives

The WM PEIS considered four alternatives for
treatment facilities within three general categories of
alternatives: no action, decentralized, and
regionalized (see Table 8.2-1). No centralized
alternative was analyzed because DOE determined it
would be an unreasonable alternative in light of the
cost, risk, regulatory constraints, and practical
considerations of attempting to centrally manage all of
DOE’s diverse HW.

Each of the alternatives was developed in order to
estimate the human health risks, other environmental
impacts, and costs associated with the range of HW
treatment options available to DOE and to provide
input for a decision about whether to continue to rely
on offsite treatment of HW,
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Table 8. l–l. Wrote Management of HW at DOE’s 11 brgest Generators
(metric tonsa/year)

Onske Therrtmf Offsite
Wa5tewater Treatment and Other Onsite Commercial

DOE Site Treated Onsiteb Fuel -b Treatmentb Treatmentc

ANL-E o 0 2 206

Fermi o 0 12 49

Hanford o 0 140 303

INEL 33,000 35 80 160

KC@ 343,0Q0 o 80 601

LANL o 0 40 246

LLNL 250 0 230 629

ORR 624,000 66 14,600 207

Pantex 3,0m o 2,700 512

SNL-NM 130,000 0 0 153

SRSd 59,000 0 50 273

Total 1,192,250 101 17,934 3,339

a Metric ton = 1,~ kilograms = 2,205 lb. One metric ton of HW is approximately one cubic meter in volume.
b Bawd on 1991 data wken from biennial and annual repr’ts (includes temporary storage volumes),
c Based on fiscal year (FY) 1992 manifests. fncludes only RCRA-deti”ed waste; m additional 6 ,6Ml metric tons of Toxi~
Substances Control Act (TSCA)-regulated HW, State-regulatd Hw, and errvirotrmmtal-restoration-gerrecated HW was
shippd to commercial treatment in FY 1992.
d Excludes wastewater treatment of groundwater at KCP and SSS.

Table 8.2-1. Hazardous Waste Altem&”ves

Number
of Sites

Alternative Treating ANL-E Hmrford 3NEL LANL LLNL Om F’mttex SNL-NM SRS

No Action 2 T T

Decentralized 3 T T T

Regionalized 1 5 T T T T T

Regionalized 2 2 T T

Notes: T = treatment. A blank indicates that a site does not treat waste under the alternative s~citied,

~
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8.2.1 No ACTION ALTERNATIVE

Under this alternative,current operationswould
continue. Some of the HW that is currently being
treated onsite at DOE facilities (i.e., thermal

treatment of organic materials at ORR and INEL)
would continue to be treated onsite, and other HW
would continue to be treated at commercial facilities.

8.2.2 DECENTRALIZED ALTERNATIVE

UnderMIsalternative,DOE would continue thermal
treatment at existing facilities at INEL, ORR, and
SRS. In addition, the use of commercial facilities
would continue as needed. Most wastes generated at
the other major sites wotdd also be sent to
commercial facilities, except for wastes thermally
treated or used as fuel at INEL, ORR, and SRS.

8.2.3 REGIONALIZED ALTERNATIVES

Under RegionalizedAlternative1, 50% of theHW
generated by the 11 major HW sites would be treated
at five onsite treatment centers or “hubs” (Hanford,
INEL, LANL, ORR, and SRS). Each regional hub
would be permitted under RCRA, and onsite
treatment facilities would be constructed for thermal
treatment and organic removal and recoveV. The hub
sites would treat two-thirds of the HW received from
other sites and send the other one-thhd to a
commercial facility, For HW that could be thermally
treated, two-tldrds would be sent to the regional hubs
from the generating sites, and the other tilrd would
be sentdirectlyto commercialtreatmentfacilities.
Approximately50% of the estimated3,440 metric
tonsconsideredfor onsitethermaltreatmentor offsite
commercialtreatmentof HW would be treatedat
DOE HW facilities.

Under Regionalized Alternative 2, DOE would build
facilities at INEL and ORR for organic treatment and
deactivation/neutralization. Metal recovery and
recycling, battery recycling, stabilization, and land
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d]sposal would continue to be provided by offsite
commercial establishments. Approximately 90% of
HW would be treated at DOE HW facilities.

8.2.4 RATIONALE FOR TREATMENT

ALTERNATIVE

The alternatives selwrcd were developed to cover the
range of reasonable alternatives on the basis of three
primary criteria: (1) the site’s experience with HW
treatment technologies, (2) the location of the site,
and (3) tfre volume of the HW generated by site. As
it was in the case of evaluating alternatives for the
management of the radioactive waste types,
consideration was given to avoiding the shipment of
HW to DOE sites that do not generate HW. These
criteria and considerations served to mtilmize the
costs and impacts associated with the alternatives and
sites selected.

The technologies evaluated for onsite treatment of
HW are thermal treatment, burning as fuel, and
deactivation. Of all tie sites evaluated in the No
Action Alternative, five of the sites–Hsnford, INEL,
LANL, ORR, and SRS—have operated or plan to
operate thermal treatment units.

RegionaIized Alternative 1 uses the five DOE sites
with thermal treatment units, satisfying the criterion
for technology experience. The location criterion is
addressed in that the five sites are regionally
distributed, which serves to minimize transportation
of HW and its associated risks.

Regionaliid Alternative 2 is based on using two sites
for HW treatment. The two proposed sites, INEL and
ORR, satisfy the technology experience criterion as
discussed above, and their locations (western and
eastern United States) require the least transportation
of HW when compared with other two-site combi-
nations. Onsite deactivation, or neutralization, also
considered in this alternative, is planned for the two
hubs.
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[rucriorof 7G9-Ghazardous wasre storage faciliry m SRS,

Although DOE would treat more of its HW under the

regionalized alternatives and send less to commercial
facilities, DOE believes that worker risk is similar
under treatment by DOE and commercial facilities.
Therefore, there is no significant difference among
the alternatives with regard to HW worker risk.

Although HW can be transported both by tmck and
rail, tmck transportation is the predominant method
for shipping HW. The risk estimates include a
fraction of a single fatality for each of the proposed
HW alternatives from vehicle accidents and exposures
associated with HW transportation.

8.3.2 AIRQUALITY IMPACTS

The managementof HW would not cause air quality
standards to be approached or exceeded at most sites.
No criteria pollutants would exceed standards at any
site. However, regionalization of treatment facilities

~
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8.3 Impacts of Managing HW

Impacts were evaluated across all of the alternatives

to identify trends and compare alternatives, Some

impact areas illustrated clear trends across rbe

alternatives, whereas others illustrated sensitivities at

particular sites regardless of the alternative.

The following discussion focuses on the impact areas
that would be affected by the management of HW
under the alternatives, identifying trends when
appropriate and highlighting noteworthy findings at
particular sites.

8.3.1 HEALTH RISKS

Incidence of cancer among the public for both
routine operations at DOE facilities and facility
accidents were found to be less than one for all
alternatives. Noncsncer risks to the offsite population
and noninvolved workers were also low. However,
noncarscer risks for WM workers may be of concern
under each of the alternatives evaluated.
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at LANL and ORR would cause adverae air impacts
that would require additional control measures for
vinyl chloride. The exceedsrrces at LANL and ORR
primarily result from emissions from thermal
treatment.

8.3.3 COSTS

The No Action Alternative is the least costfy of the
alternatives, at an estimated $144 million, followed
by the Decentralized Alternative at $183 million.
Regionalized Alternative 1 is the most expensive, at
$376 million, closeIy followed by RegionaIized
Alternative 2, at a cost of$318 million. Conversely,
commercial treatment costs are highest under the No
Action Alternative and lowest under Regionalized
Alternative 2.

The fundamental differences among the alternatives
involve transportation and costs. Table 8.3-1 presents
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a summary of the transportation and cost differences
among the alternatives over the 20-year period of
analysis.

8.3.4 WATER MSOURCES, ECOLOGICAL
RESOURCES, ECONOMICIMPACTS,
ENVIRONMENTAL JUSTICE, IN-STRUCTURE,
LAND USE, AND CULTURAL WOURCES

The impacts analyses for water, mlogical, Wonomic,
population, infrastructure, cultural, and land use
resources dld not ind]cate significant impacts under
any of the HW aItematives; therefore, these analyses
do not reveal significant differences among
alternatives. Aswssment of potential environmental
justice concerns from management of HW indicated
that minority and low-income populations near the
HW sites would not experience disproportiomtely
high and adverse health risks or environmental
impacts under any of the HW alternatives.

Table 8.3-1. Summary Compm”son of the HW Alternatives

Shipments Costa’

Project
Alternative sites ~eagea Numberb Transport Life-Cycle Total

No Action 2 20 34 49 95 144

Decentrslimd 3 19 41 49 134 183

Regiomtized 1 5 35 50 87 289 376

Regioti]zed 2 2 19 34 47 271 318

a Mileage in millions.
b Number of shipments in thousands.
c Cost in millions of dollars.
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c184 9 Cumulative Impacts

9.1 Analysis

Cumulative impacts are those impacts that result

from the incremental impact of an action added to

other past, present, and reasonably foreseeable

actions in the future. Examples of impacts from past

and present actions include those from contaminated

sites, ongoing activities that result in waste genera-

tion, and waste management activities outside the

scope of the WM PEIS. Both Council on Environ-
mental Quality regulations and DOE regulations for
implementing NEPA require DOE to assess cumula-
tive impacts because significant impacts can result
from several smaller actions that individually might
not have significant impacts.

To conduct the cumulative impacts analysis, DOE
first examined the combined impacts of siting waste
management facilities for more than one waste ~ at
each of the 17 major sites. Combmed impacts are
the subset of cumulative impacts resulting from the
siting of multiple facilities for managing more than
one waste type at a site. DOE then added the impacts
of existing site conditions and reasonably foreseeable
future actions at a site or in an area to rfrew combined
impacts to assess the cumulative impacts.

The combined and cumulative analysis considers the
following impacts:

. Offsite population health risks

● Offsite MEI health risks

. Worker health risks

. Air quality exceedances

. Groundwater quality exceedances

. Impacts on resourws and infrastructure

. Socioeconomic impacts

fn addition, an analysis of both combined and cumu-
lative transportation impacts is presented.
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Impacts that are not considered for combined and
cumulative effects include:

.

.

.

Klsks from accidents,becauseaccidentsarenot
certainto wcur and,even if they were to occur,
event-initiating accidents for each waste type
would be independent of each other.

Risks to individual waste management workers,
because it is assumed that each waste-type
worker is dedicated to that waste type and would
not work simultaneously in another waste-type
facility.

Impacts to surface water resources, ecological
resources, and cultural resources, because they
are dependent on facility location and location-
specitic environmental factors.

Because the alternatives for the tive waste types can
be combined in many ways (for some sites there are
thousands of possible combinations of alternatives),
the combmed impacts of placing multiple facilities at
each site are presented in the form of minimum and
maximum values for each of the comblrred impacts
for each waste ~. The values are then summed for
each category of impacts to determine the combined
minimum and maximum impacts for each site.
Following the combined impacts analysis, the
minimum and maximum impacts are considered
together with the impacts of existing site actions, and
reasonably foreseeable fiture actions at and near each
of the 17 major sites. The cumulative impact
assessment for these sites includes consideration of
actions that DOE is taking or considering for spent
nuclear fuel management, tritium supply and
recycling, and the consolidation of nonnuclear
functions. Other site-specific projects, such as
vitrification of HLW at Hanford and SRS and the
operation of WIPP, are also discussed for each of the
17 major sites where applicable.

Chapter 11 of the WM PEIS contains tables of
combmed and cumulative impacts showing the impact
categories and the major elements that constitute the
cumulative impacts (i.e., combined, existing, and
other reasonably foreseeable foture actions) for each
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of the 17 major sites and for transportation impacts.
These data allow the decision maker, when evaluating
alternatives for a specific waste type such as LLMW,
to consider the range of impacts that might occur at
any site caused by implementation of alternatives for
other waste types and otier activities.

9,2 Results

The following discussion briefly summarizes the key
results of the cumulative impacts analysis:

.

.

.

Even though locating waste management facilities
at sites would result in an increase in dose to
offsite populations surrounding the sites,
cumulative atmospheric radiological releases are
not projected to exceed EPA standards except at
LANL, as a result of treatment under Regionalized
Alternative 2 for TRUW, and at WfPP, as a result
of treatment under the Centralized Alternative for
TRUW. The exceedance of the EPA standard for
the Regionalized 2 and Centralized Alternatives
for TRUW indicates that mitigation measures
could be needed to achieve compliance if either of
these two alternatives is chosen.

Seven of the 17 sites (BNL, IIanford, INEL,
LANL, NTS, ORR, and RFETS) could exceed
one or more air pollutant standards as a result of
maximum combined atmospheric emissions.
Selection of waste management alternatives that
result in locating waste management activities at
these sites could require mitigation measures.

Nine of the 17 sites (FEMP, Hanford, LANL,
ORR, PGDP, PORTS, RFETS, SNL-NM, and
SRS) could exceed one or more drinking water
standards in groundwater as a result of disposal of
LLMW or LLW on the site. Selection of
alternatives for these two waste types at these sites
would need to take into consideration potential
cumulative groundwater quality impacts as well as
potential mitigation measures.
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✎

Nine of the 17 sites could require improvements to
onsite water, wastewater, or electric power sys-
tems to accommodate requirements for increased
capacity. At two sites (Hanford and WIPP), the
increases are caused by waste management activi-
ties, while at three sites (INEL, NTS, and
WVDP), either waste management or other
planned fiture activities could require addhional
infrastructure. At four additional sites (ANL-E,
FEMP, SNL-NM, and SRS), the requirements for
addhional infrastmcture result from future activi-
ties other than waste management.

Eight sites (Hanford, INEL, LANL, NTS, ORR,
Pantex, SRS, and WIPP) could require mitigation
measures to reduce offsite infrastmcture and
institution demands caused by possible
employment increases resulting from waste
management and other actions considered in the
cumulative impacts analysis.

The largest number of shipments to or from a
single site would occur at NTS as a result of the
shipments of LLMW and LLW and of shipments
of HLW if Yucca Mountain is found to be suitable
as a repository for HLW. A combined total of
more than 295,000 tnrck shipments or more than
106,000 rail shipments of waste could occur at
NTS, or about 118 truck shipments or 42 rail
shipments per day (assuming receipt of shipments
during 250 days per year).

The transport of waste by tmck is expected to
result in a combined total of between 11 and
69 fatalities for the shipment of all waste typs. Of
these fatalities, about 6 to 23 would result from
exposure of transport crew members and the
population along transportation routes to the
radioactive components in the waste. The remain-
ing fatalities from truck transport would result
from emissions and accidents independent of the
waste cargo.
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Q86 . The trarrspoti of LLMW, LLW, TRUW,
and HLW by rail and HW by trucks is
expected to ~esu]t in a combined total of

btween two and six fatalities over the periods

of analyses for these waste types. Of these fatalities,

about one to three would result from the exposure of
the train crew and the public to the radioactive
wmponerrta in the waste. The remainiig fatalities for
rail transport would result from train emissions
and accidents independent of the waste cargo.
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Maximum combmed health risks from the routine
operation of waste management facilities are
estimated to range from O to 6 worker radiation
cancer fatalities and less than one radiation cancer
fatality in the offsite populations at the 17 major
sites.

Maximum cumulative health risks from the routine
operation of waste management facilities and other
facilities at the sites are estimated to range from O
to 12 worker radiation cancer fatalities and less
than two radiation cancer fatalities in the offsite
populations at the 17 major sites.
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SiteSummary

Argonne National
Laboratory-East
Argonne National L.uboratory-Ewt (ANL-E) is an out-
growth of the Merallltrgical Laboratory established in

1942 as part of the Manhattan Project. This laboratory

conducts research and development studies of nuclear

and non-nuclear energy sources. ANL-E is located on
2.7 square miles, 22 miles southwest of Chicago in

northeast Illinois.

A

NL-E is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management
site for its own Iow-ievel mixed waste (LLMW),

low-level waste (LLW), transuranic waste (TRUW), and
hazardous waste (HW) and, in some alternatives, LLMW
and LLW from small sites. ANL-E currently does not have
an inventory of high-level waste and is not ex~cted to
manage this waste type in the future.

The estimared total waste inventories, consisting of current
invento~ and 20 years of generation for the four waste

types at ANL-E, are shown in the following chart. Also,

how ANL-E relates to DOE’s entire 20-year projected
inventory for each waste type is provided below as a

percenruge.

6,700 m3
(0.5% d DOE LLWI

LLMW LLW TRUW HW

Currentwastemanagementactivities at ANL.E
include the storage of LLMW with the treatment

of wastewater only, preparation of LLW for shipment

off site for disposal; storage of TRUW, and the

transport of HW off site for weatment. A waste

minimization and pollution prevention strategic plan
has been developed and is being implemented at

ANLE to reduce waste volumes.
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DOE’s Preferred Alternatives

In the development of a mtional strategy for each waste

type, ANL-E’sfiture wle will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-

cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Records of Decision

for each waste type are issued, the ways in which ANL-E
fits within each preferred waste management alternative

are as folio ws.

Low-Level Mixed Waste: DOE prefers to treat AN-Es

LLMW on site under the Decentralized Alternative and
consistent with ANL-Es proposed site treatment plan.
DOE prefers to ship ANL-E’s LLMW to one of 2 or 3
regional disposal sites.

Low-Level Waste DOE prefers to treat ANL-Es LLW on
site, DOE prefers to ship ANL-E’s LLW to one of 2 or 3
regional disposal sites.

TranmranieWaste DOEprefers the Decentralized

Alternative for onsite treatment and storage of ANL-E’s
TRuw.

HnzardousWaste:DOE prefers the No Action Alterna-

tive, where ANL-E would continue to use commercial
facilities for HW treatment.

Potential Impacts of
Preferred Alternatives

The WIU PEIS evaluated potential impacts for ANL-E under

all of the alternatives that identified a role for this site.

These impacts are discussed in Chapters 6 through 11.
Results of the analyses for ANL-E under DOE’s preferred

alternatives are highlighted for the following impacts.

Health Effects
Latent cancer fatalities among the offsite population xe

estimated to be essentially zero, and collective physical

hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the preferred

altemati ves for all waste types at ANL-E.

Environmental Effects
The prefemed alternatives nre not expected to cause

exceedances of nir quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice me expected. The programmatic analyses did
not select exact locations for facilities witbin site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts

assessment when exact locations we determined.

~ansportation
Under the preferred alternatives, the total number of
LLMW, LLW, and TRUW sh:pments from ANL-E is

estimated to be 1,660 truck or 710 rail shipments,

Site Employment
Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 132 workers. ~Is could include workers currently

employed for existing waste management operations,

Cumulative Effects
Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at

the site. Although waste management activities may add to

cumulative imuacts, these add]tions are not expected to
cause standwds or guidelines to be exceeded. Waste
management activities could substantially increase waste

shipments leaving the site.

WM



Brookhaven National
Laboratory
Bmokhaven National tiboratory (BNL) was established in

1946 to provide a multipurpose research and development

laboratory capable of suppom”ng the design and operation
of large, complex research projects for fidmental

scientific s?udies and basic and applied research. The

laborato~ provides research capabilities in the physical,

biomedical, and emiwnmental sciences and energy
technologies for hundreds of users~m universities,

indust~, and other government laboratories. BNL is

located in Nm York on appmximtely g.2 square miles,
60 miles east of New York City

B

NL is considered in the Waste Management

Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management site
for its own low-level mixed waste (LLMW)

and low-level wnste (LLW). BNL is not considered a major
generator of haznrdous waste. BNL currently does not have
an inventory of transurmic waste or high-level waste md is
not expected to manage these waste types in the future.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the two waste
types at BNL, are shown in the following chart. Also, how

BNL relates to DOE’s entire 20-yearpmjected inventory for

each waste qpe is provided below as a penentage.

5,600 m3
10.w M DOS LIw

LLMW LLW

CutTent waste mmagement activities at BNL include the

storage of LLMW with the treatment of wastewater only

and the preparation of LLW for shjpment off site for

disposal. A waste minimization and pollution prevention
plan has been developed and is being implemented at BNL
to reduce waste voI”mes,
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DOE’s Preferred Alternatives

In the development ofa national strategy for each waste
type, BNL >@ture mle will be shaped in part by DOE’S

preferred alternatives, along with decision criteria dis-

cussed in Section 1.7.3 of the WMPEIS. Although the site’s
role will not be determined until the Records of Decision

for each waste Qpe are issued, the ways in which BNLfits
within each preferred waste management alternative are as

follows.

Low-LevelMued Waste:DOE prefers to treat BNL’s
LLMW under the Regionalized Alternative and consistent
with BNL’s proposed site treatment plan. Under this

altemative, BNL’s LLMW would be shipped off site for

treatment. DOE prefers to sh]p BNL’s LLMW to one of 2
or 3 regional disposal sites.

Low-LevelWaste:DOE prefers to treat BNL’s LLW on
site. DOE prefers to ship BNL’s LLW to one of 2 or 3
regional disposal sites.

u
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Potendal Impacts of
Preferred Alternatives

The WM PEIS evaluuted potential impacts for BNL under
all of the alternatives that identified a role for this site.

These impacts are discussed in Chapters 6 through 11.

Results of the amlyses for BNL under DOE’s preferred

alternatives are highlighted for the following impacts.

Heafth Effects
Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical

hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the pre-

ferred alternatives for all waste types at BNL.

Environmental Effects
Theprefemed alternatives me not expected to cause

exceedances of air quality standards. No major impacts to
ecological resources, land use, in frastmcture, or environ-
mental justice are expected. The programmatic analyses dld
not select exact locations for facilities within site bound-

aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts
assessment when exact locations are dctemined.

fiansportation
Under the preferred alternatives, the total number of
LLMW and LLW shipments from BNL is estimated to be

1,370 tmck or 530 rail shipments.

Site Employment
Under the preferred alternatives, the annual workforce

required for waste management operations is estimated to
average 41 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects
Cumulative health risk and environmental impacts ze

primarily caused by existing conditions and other actions at

the site, Although waste management activities may add to

cumulative impacts, these additions are not expected to

cause standards or guidelines to be exceeded. Waste

management activities could substantially increase waste

shipments leaving the site.
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Fernald Environmental
Management Project
The Femald Environmental Management Prvjec$ (FEMP)

has been a major Department of Energy (DOE) site for

more than 40 years, producing nuclear materials (primrily

uranium metal and uranium compounds) for use at other

DOEfacilities, Since the late 1980s, the site’s mission has

focused on environmental restoration. FEMP is located on

approximately 1.6 square miles, 17 miles northwest of
Cincinnati, Ohio.

F

EMP is considered in the Waste Management

programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management site

for its own low-level mixed waste (LLMw),

and, in some alternatives, other sites’ LLMW and LLW.
FEMP is not considered a major generator of hazardous
waate, FEMP currently does not have an inventory of
transuranic waste or high-level waste and is not expected to
manage these waste types in the future.

The estimated total waste inventories, consisting of current

inventory and 20 years of generation for the two waste

types at FEMP, are shown in the following chart. Also, how
FEMP relates to DOE’s entire 20-year projected inventory

for each waste ~pe is provided below as a percentage,

2,600 ma
{1% of DOELWI

No reported LLWfor
WM PEISevaluation,

LLMW LLW

Cment waste management activities at ~MP include

the storage of LLMw with the treatment of waztewater

only. FEMP has no LLW at this time, A waste minimization
and pollution prevention plan haa been developd and is

being implemented at FEMpto Rd”ce waste volumes,
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DOE’s Preferred Alternatives

In the development of a rmtional stmtegy for each waste

type, FEMP’sfiture mle will be shoped in part

by DOE’s preferred alternatives, along with decision
criteria discussed in Section 1.7.3 of the WM PEIS.

Although the site’s rule will not be deterrrrined until the

Recotis of Decisionfor each waste ppe are issued, the
ways in which FEMPfits within each preferred waste

nmnagement alternative are as follows.

Low-LevelMixed Waste:DOE prefers to meat PEMP’s

LLMW on site consistent with FEMP’s site treatment plan.
DOE prefera to ship FEMP’s LLMW to one of 2 or 3
regional disposal sites.

Low-Level Waste:All LLW at FEMP is currently
managed under the Environmental Restoration program

and was not analyzed in the WM PEIS.

Potentil Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for FEMP under

all of the alternatives that identified a role for the site.

These impacts am discussed in Chapters 6 through II.

Results of the analyses for FEMP under DOE’s prsferred
alternativesare highlightedfor thefollowing impacts.

Health Effects
Latent cancer fatalities among the offsite population are

estimated to be essentially zero, and collective physical
hazard and latent cancer risks to workers are less thm one
fatality, for waste management activities under the pre-

ferred alternatives for alI waste types at FEMP.

Environmental Effects
Theprefemed alternatives are not expected to cause

exceedances of air quality standards. No major impacts to
ecological resources, land use, in frastmcture, or environ-
mental justice are expected. The prognmrmatic analyses did

not select exact locations for facilities within site bound-
mies; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts

assessment when exact locations are determined.

Transportation
Under the preferred alternatives, the total number of
LLMW shipments from FEMP is estimated to be 110 truck

or 50 rail shipments.

Site Employment
Under the preferred alternatives, the annrml workforce
required for waste management operations is estimated to
average 212 workers. ~Is could include workers currently

employed for existing waste management operations.

Cumulative Effects
Cumulative health risk and environmental impacts are

primarily caused by existing conditions and other actions at

the site. Although waste management activities may add to
cumulative impacta, these addttiona are not expected to

cause standarda or guidelines to be exceeded.

I

WM



Hanford
The Hanford Site hasplayed a major rale in national

security for more tti 40 years, producing nuclear

mterials (ptimurily plutonium) for weapons manufacture,

mnaging the resulting radioactive and hazardous waste,

and performing a variety of missions related to research

and development for advanced reactors, energy technologies,

basic sciences, and waste disposal technologies. To&y,
Hanford is no longer a production facili~ but instead

focuses solely on waste wnagement and environmental

restoration guided by the Hanford FederalFacilities

Agreement and Consent Order (Tri-Party Agreement),
Hanford encompasses about 560 square miles within the

Columbia River Basin in southeastern Washington.

H

anford is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM F’EIS) as a potential waste management
site for its own and, in some alternatives, other

sites’ low-level mixed waste (LLMW),10W.leVel waSte

(LLW), transumnic waste ~UW), high-level waste
(HLW), and h=ardous waste (HW).

The estiwted total waste inventories, consisting of current

inventoq and 20 years of generation for the five waste types
at Hanford, are shown in the following chart. Also, how

Hanford relates to DOE’s entire 20-year projected inventory

for each waste Qpe is provided below as a percentage.

LLMW LLW TRUW HLW HW

Current waste mmagement activities at Hanford include

the storage of LLMw with the treatment of wastewater

only, treatment and disposal of LLW on site, storage of

‘fRUW on site, storageof HLw on site pending disposal in
a geologic repository,and the transport of HW off site for

treatment. A waste minimization ad pollution prevention
plan has been developed and is being implemented at
Hanford to reduce waste volumes.
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DOE’s Preferred Alternatives
In the development of a nntional strategy for each waste qpe,
Hanford’sfutum role will be shaped in part by DOE’s
prefer=d alternatives, along with decision criteria discussed
in Section 1.7.3 of the WM PEIS. Although the site’s role will
not be determined until the Records of Decision for each waste
type are issued, the ways in which HanfodfiCswithineach
preferredwastemanagementalternativeareasfollows.

Low-bvel MixedWaste:DoE prefers regionalized treat-
ment of LLMW at Hanford. ~Ls alternative includes onsite
treatment of Hanford’s LLMW and could include treatment of
some LLMW generated at Other sites. LLMW activities at
Hanford would be conducted in accordance with the Hanford
Site’s Tri-Ptiy Agreement with the State of Washington and
U.S. Environmental Protection Agency. Hanford could be
selected as one of the regional disposal sites for LLMW.

Low-Level Waste: DOE prefers to treat Hanford’s LLW on
site. Hanford could be selected as one of the regional disposal
sites for LLW.

TransumnicWaste:DOE prefers onsite treatment and
storage of Hanford’s TRU W.

High-Level Waste: DOE prefers onsite storage of Hanford’s
immobilized HLW pending disposal in a geologic repository.

Hazardous Waste: DOE prefers the No Action Alternative
where Hanford would continue to use commercial facilities for
HW treatment.

u
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Potentil Impacts of
Preferred Alternatives
The WM PEIS evaluated Hanford for potential impacts under ail of
the alrematives that identified a nde for this site. These impacts are
discussed in Chapters 6 through 11. Results of the analyses for
Hanford under DOE’S preferred alternatives are highlighted for the
following impacts.

k3eaf& Effects
Health risks are principally to workers and could include pbysicat
hazard and latent cancer fatalities from waste management activities
over the 20-yex period of analysis, Collective worker health risk
estimates we one fatality for LLM W, three fatalities for HLW, and
up to four fatalities for LLW, depending on whether Hanford is
selected as a disposal site, Less than one latent cancer fatality is
estimated among the offsite population.

Envimnmentaf Effects
~e preferred aftematives xe not expected to cause exceedmces
of air quality standards. To meet drinking water standards, petfor-
mancc-based waste acceptance criteria may be needed for onsite
dispsat of LLMW and LLW. No major impacts to ecological
resources, land use, or environmental justice are expected. Increases
to requirements for wastewater treatment under the preferred
dtemati ves could lead to requirements for additional capacity and
corresponding costs; no other major impacts to the infrastructure Ue
estimated. Expenditures for Wfvf activities could cause socioeco-
nomic effects that include the benefits of increased regional
employment and income as we)l as regional population growth that
could alter community stmcture md stress available housing and
community services. The programmatic analyses did not select exact
locations for facilities within site boundtie~ some location-specific
impacts, such as to cultural and sensitive ecological resources, could
require impacts assessment when exact locations =e determined.

Transportation
Under the preferred alternatives, the maximum totat number of ship-
ments of ~UW and HLW is estimated to be 18,4W truck or 8,140
rail shipments. The total numkr of shipments of LLMW and LLW
to and from Hmford is dependent upon DOES final selection of
disposal sites for these wastes. Centralized disposal of LLW, which
was analyzed in the WM PEIS, could result in approximately
242,000 to 257,000 tmck shipments or 91 ,WO to 97,~ rail
shipments to a single sitq centralized disposal of LLMWcould result
in 7,500 to 9,600 truck shipments or 3,300 to 3,7W rail shipments.

Site Employment
Under the prefemed alternatives, tbe annuat workforce required for
waste management operations is estimated to average 3,659
workers. This could include workers currently employed for
existing waste management operations.

CumulativeMeets
Cumulative health risk and environmental impacts ze primarily
caused by existing conditions and other actions at the site. Although
waste management activities may add to cumulative impacts, these
additions are not expected to cause stmdards or guidelines to be
exceeded. Wastewater treatment capacity could be exceeded, and
tbe regional employment and community structure could be affected,
as noted above. In addition, to meet drinking water standards,
performance-based waste acceptance criteria may & needed for
onsite disposal of LLMW and LLW. Waste management activities
could greatly increase waste shipments entering or leaving the site.
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IdahoNational
EngineeringLaborator~
I&ho National Engineering tiborato~ (INEL) has been
a major Department of Energy (DOE) site for more than

40 years, building, testing and operating various nuclear

facilities; managing the resulting radioactive and tizard-

ous waste; and performing a van”ety of missions related to
research and development for advanced reactors, ~ava[

nuclear propulsion systems, and waste disposal technologies.

INEL occupies 890 square miles in the southeastern ponion

of Idaho, approximately 42 miles west of Idaho Falls.

I

NEL is considered in the Waste Ma”ageme”t
Progmmmatic Enviro”me”tal Impact Statement

(WM PEIS) as a potential waste management site for
its own low-level mixed waste (LLMW), low-level

waste (LLW), transuranic waste (TRUW), high-level waste
(HLW), and hazardous wnste (HW) and, in some altern-
atives, other sites’ LLMW, LLW, TRUW and HW, The WM
PEIS includes waste volumes from Argonne National
Laboratory-West and the Naval Reactor Facility in its
evaluation of tNEL as a candidate site for waste manage.
ment facilities.

The estinuztedtotal waste inventories,consisting of current
invento~ and 20 years of generation for the five waste
types at INEL, are shown in the following chart. Also, how
INEL relates to DOE’s entire 20-year projected invento~

for each waste type is provided below as a percentage.

105.000m>
(7% al WE LLw)

LLMW LLW TRUW HLW HW

Cm’rent Waate management activities at I~L i“cl”de the

treatment and storage of LLMW on site, treatment and

disposal of LLW on site, storage of TRUW on site, storage
of HLW on site pending disposal in a geologic repository,
and the transpon of HW off site for treatment. A waste
minimization and pollution prevention awareness plan has
been developed and is being implemented at I~L to

reduce waste volumes.
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DOE’s Preferred Alternatives

ltithe development of a national strategy for each waste

type, INELk@ture role will be shaped in part by DOEh
preferredalternatives,along with decision criteria dis-
cussed in Section 1,7.3 of the WMPEIS, Although the
siteh role will not be determineduntil the Records of
Decisionfor each waste type are issued, the ways in which
INELfits within each preferred waste management

alternative are a follows.

Low-LevelMined Waste:DOE prefers regionalized
treatment of LLMW at INEL. ~Is alternative includes
onsite treatment of INEL’s LLMW and could include
treatment of LLMW generated at other sites. LLMW
activities at INEL would be conducted in accordmce with
INEL’s site treatment plan. INEL could be selected as one
of the regional disposal sites for LLMW.

Low Level Waste:DOE prefers to treat INEL’s LLW on
site. INEL could be selected as one of the regional disposal
sites for LLW.

Tmumranic Waste:DOEprefers the Regionalized
Alternative for tmaunent and scomge of lNEL’s TRUW.
~Is alternative could include treatment of TRUW received
from RFETS.

High-LevelWaste DOE prefers onsite storage of
INEL’s immobilized HLW pending disposal in a geologic
repository.

Hamrdom?Waste: DOE prefers the No Action Alternative
where organic HW at INEL would continue to be treated on
site. INEL would continue to use commercial facilities for

all other HW treatment.

u
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Potential Im acts of
rPreferred A ternatives

The WM PEIS evaluated INEL for potential impacts under

all of the alternatives that identified a role for this site.

These impacts an discussed in Chapters 6 though 11.

Results of the analyses for INEL under DOEk preferred

alternatives are highlighted for the following impacts.

Health Effects
Health risks are principally to workers and could include
fatalities from waste management activities over the 20-year
period of nnalysis. Collective worker health risk estimates
are one fatality each for LLMW and LLW depending on
whether INEL is selected m a d]sposal site, one fatality for
HLW, and two fatalities for TRUW. Less than one latent
cancer fatality is estimated among tbe offsite population for
waste management activities under the prefemed alternatives
for afl waste types at INEL.

Environmental Effects
me preferred alternatives are not expected to cause
exceedances of air or groundwater quality standnrds. No
major impacts to ecological resources, land use, or in fra-
stmcture nre ex~cted. The assessment of environmental
justice impacts associated with treatment of TRUW at INEL
identified a potential for disproportionately high and adverse
health risks to low-income groups, which could require
mitigation measures. The programmatic anal yses did not
select exact locations for facilities within site boundaries;
some location-specific impacts, such as to cultural and
sensitive ecological resources. could reauirc imvacts. .
assessment when exact locations are determined.

~ansportation
Under the preferred alternatives, the maximum total number
of LLMW, LLW, TRUW, and HLW shipments to und from
INEL is estimated to be 23,670 tmck or 9,770 rail shipments.

Site Employment
Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 1,913 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects
Cumulative health risks are primtily caused by waste
management activities; however, the maximum cumulative
increase in radiation dose to the offsite population is
estimated to be well below the EPA standard of 10 millirems
per yew to the maximally exposed individual. Cumulative
environmental impacts are primnrily caused by existing
conditions and other actions at the site. Although waste
management activities may add to cumulative impacts, these
addhions are not expected to cause standards or guidelines
to be exceeded. Waste management activities could substan-
tially increase waste shipments entering or leaving the site.

WM-,.............. . . .,,-......



Lawrence Livermore
National Laboratory
Luwretrce Livetnmre National bbor-ato~ (LLNLJ, estab.

lished in 1952 by the Atomic Energy Commission, has been

a major Department of Energy (DOE) site for more than

40 years in nuclear weapons research. Today, its major

programs include defense and related programs, laser

@sion, laser isotope separation, humn genome study,
supercomputation, and envimni?tental restoration and waste

numagemerrt. LLNLand its components occupy approxi-

mately 12.8 square miles east of San Francisco, California.
The laborato~ includesSite 300, locatednear Tracy,
California,and Sandia National hboratories-Califomio.

L

L~ is considered in the Waste Management

Programmatic Environmental Impact Statement

(wM PEIS) as a potential waste management
site for its own low-level mixed waste (LLMW),

low-level waste (LLW), transuranic waste (TRUW), and
hazardous waste (HW) and, in some alternatives, other
sites’ LLMW and LLW, LLNL currently does not have

an inventory of high-level waste and is not ex~cted to
manage this waste type in the future. The WM PEIS
includes waste volumes for SNL-CA in its evaluation of
LLNL as a candidate for waste management facilities.

The estimated total waste inventories, consisting of current

inventory and 20 years of generation for the four waste

types analyzed at LLNL,are shown in the following chart.
Also, how LLNL relates to DOE’s entire 20-year projected

inventory for each waste type is ptwvided below as a

percentage.
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Current waste management activities at LL~ include the

storage of LLMW with the treatment of wastewater onl y,
preparation of LLW for shipment off site for disposal,

storage of TRUW on site, and the transport of HW off site

for treatment. A waste minimization and pollution preven-

tion program has been developed and is being implemented

at LLNL to reduce wrote volumes,
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DOE’s Preferred Alternatives
In the development of a national strategy for each waste

qpe, LLNL’sfuture role will be shaped in pafl by DOE’s
preferred alter-natives, along wi~h decision cri~eria dis-

cussed in Section 1.7.3 of the WMPEIS.Although the site’s
role will not be determineduntil the Recordsof Decision
for each waste type are issued, the ways in which LMLjits
within eachpreferredwaste managementalternativeare
asfollows.

Low-Level Mined Waste: DOE prefers to treat LLNL’s

LLMW on site consistent with LLNL’s site treatment plan.
DOE prefers to SKIPLLNL’s LLMW to one of 2 or 3
regional disposal sites.

Low-Level Waste DOE prefers to treat LLNL’s LLW on
site. DOE prefers to sh]p LLNL’s LLW to one of 2 or 3
regional disposal sites.

Tran.mranicWaste:DOEprefers the Decentralized Alter-

native for onsite treatment and storage of LLNL’s TRUW.

HazardousWaste:DOE prefers the No Action Alternative
where LLNL would continue to use commercial facilities
for HW treatment.
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Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for LLNL under

all of the alternatives that identified a mle for the site.

These impacts are discussed in Chapters 6 through 11.

Results of the analyses for LLNL under DOE’s preferred

alternatives are highlighted for the following impacts.

Health Effects
Less thm nnc latent cancer fatality is estimated among the

offsite population, and collective physical hazard and latent
cancer risks to workers we less than one fatality, for waste
management activities under the prefemed alternatives for

all waste types at LLNL.

Environmental Effects
The preferred alternatives we not expected to cause

exceedances of air quality standards. No major impacts to
ecological resources, land USC,in frasmcture, or environ-
mental justice are expected, This assumes that any new
water requirements at Site-300 would be provided through

a municipal system rather than by groundwater. The
programmatic analyses did nnt select exact locations for
facilities within site boundaries; some location-specific
impacts, such as to cultural and sensitive ecological

resources, could require impacts assessment when exact
locations we determined.

fiansportation
Under the preferred alternatives, the total number of
LLMW, LLW, and TRUW shipments from LLNL is
estimated to be 1,010 truck or 430 rail sh]pments.

Site Employment
Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to

average 387 workers. This could include workers cumentl y
employed for existing waste management operations.

Cumulative Effects
Cumulative health risks are primarily caused by waste

management activities; however, the maximum cumulative
increase in radiation dose to the offsite population is

estimated to be below the EPA standard of 10 millirems
per year to the maximally exposed individual. Cumulative

environmental impacts are primtily caused by existing

condhions ‘and other actions at the site. Although waste
management activities may add to cumulative impacts,

these additions are not expected to cause standmds or

guidelines to be exceeded. Waste management activities
could substantially increase waste sh]pments leaving

the site.

WM



Los Alamos
National Laboratory
Los Alamos National Laboratory (LANL)has been

a major Department of Energy (DOE) site since 1943,

praviding nuclear weapons research and development
and related projects. LANLis located on 43 square miles,

25 miles north of Santa Fe in north central New Mexico,

L

ANL is considered in the Waste Management
Pro&ammatic Environmental fmpact Statement
(WM PEIS) as a potential waste management
site for its own, mrd in some alternatives, other

sites’ low-level mixed waste &Lh.fW), low-level waste

(LLW), transumnic waste ~UW), and haz~dous waste
(HW). LANL currently does not have an inventory of
high-level wrote and is not expected to manage this waste

type in the future.

The estimated total waste inventories, consisting of current
inventory and 20 years of generation for the four waste

types at ML are shown in the following chart. Also, how
LANL relates to DOE’s entire 20-year projected imentoryfor

each waste type is pravided below as a percentage.
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the storage of LLMW with the treatment of wa.stewater
only treatment and disposal of UW on site; smrage

of TRUW on cite; and the trmsport of f-fw off site
for treatment. A pollution prevention progrmn has

been developed and is being implemented at LANL

to reduce waste voIumes,
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DOE’s Preferred Alternatives
In the development of a national strategy for each waste
type, L.tNL’sfuture mle will be shaped in pari by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Section 1.7,3 of the WM PEIS. Although the site’s
mle will not be determined until the Recotis of Decision
for each waste type am issued, the ways in which L4NLjits
within each preferred waste management alternative are as
follows.

Low-LevelMixed Waste:DOE prefers to treat LANL’s
LLMW on site consistent with LANL’s site meatment plan.

LANL could be selected as one of the regional disposal
sites for LLMW.

Low-Level Waste: DOE prefers to treat LANL’s LLW on
site, LANL could be selected as one of the regional
disposd sites for LLW.

TransuranicWaste:DOE prefers the Decentralized Alter-

native for onsite treatment and storage of LANL’s TRUW.
This alternative could include treatment of TRUW received
from SNL-NM.

HazardousWaste: DOE prefers the No Action Alternative
where LANL would continue to use commercial facilities

for HW treament.
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Potentiul Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for fANL under

all of the alternatives that identified a role for the site.
These impacts are discussed in Chapters 6 through 11.

Results of the awlyses for LANL under DOE’s preferred
alternatives are highlighted for the following impacts.

Health Effects
Health risks are principally to workers and could include

physical hazard and latent cancer fatalities from waste
management activities over the 20- year period of analysis.

Collective worker health risk estimates are two fatalities for
LLW depending on whether LANL is selected as a dIspos?.1

site, one fatality for TRUW, and less than one fatality for
LLMW. Less than one latent cancer fatality is estimated
among the offsite population for waste management

activities under the preferred alternatives for all wrote types
at LANL.

Environmental Effects
Thepreferred alternatives me not expected to cause

exceedances of air or groundwater quality smdmds. No
major impacts to ecological resources, land use, infrastruc-
ture, or environmental justice are expected. The program-
matic analyses d]d not select exact locations for facilities
witiln site boundaries; some location-specific impacts,

such as to cultural and sensitive ecological resources, could
require impacts assessment when exact locations are
determined.

Trmmportation
Under the preferred alternatives, the maximum total number

of LLMW, LLW and ‘f’fOJW shipments to and from LANL
is estimated to be 20,170 truck or 7,810 rail shipments.

Site Employment
Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to

average 1,012 workers. This could include workers cur-
rently employed for existing waste management operations.

Cumulative Effects
Cumulative health risk and environmental impacts are

primarily oaused by existing conditions and other actions at

the site. Although waste management activities may add to
cumulative impacts, these additions are not expected to

cause standards or guidelines to be exceeded. Waste

management activities could greatly increase waste

shipments leaving the site.
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Nevada Test Site
The Neva& Test Site (NTS) has been the primary location

for testing nuclear explosive devices since 1957. NTS

is also a low-level waste disposal site. NTS occupies 1,350

square miles of deseti valley ati mountain terrain, 65

miles northwest of Las Vegas in southern Neva&.

N

TS is considered in the Waste Management

Programmatic Environmental fmpact Statement
(WM PEIS) as a potential waste management

site for its own low-level mixed waste (LLMW),
low-level waste (LLW), and transuranic waste ~UW)
and, in some alternatives, other sites’ LLMW and LLW.

NTS does not have an inventory of high-level waste and is
not considered a major generator of hazardous waste.

The estimated total waste inventories, consisting of current

inventory and 20 years of generation for the three waste
types at NTS, are shown in the following chart, Also, how

NTS relates to DOE’s entire 20-ye~r projected inventory for
each waste type is provided befow as a percentage,

LLMW LLW TRUW

Current waste management activities at NTS include

the storage of LLMW with the treatment of wastewater

only, treatment and disposal of LLW on site, and storage

of TRUW on site. A waste minimization and pollution

prevention plan has been developed and is being

implemented at NTS to reduce waste volumes.
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DOE’s Preferred Alternatives

In the development of a national strategy for each waste
type, NTS’sfuture role will be shaped in part by DOE’s
preferred alternatives, along with decision criteria dis-
cussed in Secrion 1.7.3 of the WI?4PEIS. A lrhough the site’s
mle will not be determined until the Records of Decision
for each waste type are issued, the ways in which NTSjits
within each preferred waste wnagement alternative are as

follows.

Low-LevelMixed Waste: DOE prefers regionalized
treatment of NTS’ LLMW. Under this alternative, NTS’
LLMW would be shipped off site for treatment. NTS could
be selected as one of the regional disposal sites for LLMW.

Low-Level Waste: DOE prefers to treat NTS’ LLW on site.
NTS could be selected as one of the regional disposal sites
for LLW.

TmnsuranicWaste:DOE prefers the Decentralized
Alternative for onsite treatment and storage of NTS’
TRuw.

Potentiul Impacts of
Preferred Alternatives
The WMPEIS evaluated NTS for potential impacts under
all of the alternatives that identified a role for the site. These
impacts are discussed in Chapters 6 through 11. Results of
the analyses for NTS under DOE’s preferred alternatives are

highlighted for the following impacts.

Health Effects
Health risks we principally to workers md could include
physical hnzard and latent cancer fatalities from waste mmage-
ment activities over the 20-year period of analysis. Collective
worker health risk estimates are one fatality for LLMW nttd
three fatalities for LLW, depending on whether NTS is selected
as a disposal site, and less than one fatakity for TRUW. Among
the offsite population latent cancer fatiities are estimated to be
essentially zero for waste management activities under the

prefemed alternatives for all waste types at NTS.

Environmental Effects
The preferred alternatives are not expected to cause exceed-
ances of groundwater quality standards. Equipment md vehicu-
lar emissions could require mitigative measures to meet air
quality standards for nonattainment areas in the region. No major
impacts to ecological resources, Imd use, infrastmcture, or
environmental justice are expected. The programmatic analyses
did not select exact locations for facilities within site boundaries
some location-specific impacts, such as to cultural and sensitive
ecological resources, could require impacts assessment when

exact locations are detefined.

~ansportation
Under the prefmed alternatives, the maximum total number of
sh]pments of TRUW is estimated to&90 truck or rail ship-
ments. The total number of shipments of LLMW and LLW to
and from NTS is de~ndent upon DOES final selection of
disposd sites for these wastes. Centrtilzed dis~sal of LLW,
which was anakyzed in the WM PEIS, could result in approxi-
mately 242,000 to 257,~ nck shipments or 91,000 to 97,000
rail shipments to a single sitq centralized disposal of LLMW
could result in 7,500 to 9,6W truck shipments or 3,300 to 3.700

rail shipments.

Site Employment
Under the preferred dtematives, the annual workforce required
for waste management operations is estimated to average 1,535
workers, ThLs could include workers cumently employed for

existing waste management operations.

Cumulative Effects
Cumulative health risk md environmental impacts Ue primarily
caused by existing condhions and other actions at the site.
Although waste management activities may add to cumulative
impacts, thes$ add]tions are not expected to cause standards or
guidelines to& exceeded, except for air quality criteria air
pollutants (CO ). Waste management activities cOuld greatly
increase waste shipments entering or leaving the site.



Oak Ridge
Reservation
For the past 50 years, the U.S. Department of Energy’s
(DOE’s) mission has involved weapons production,

uranium .?nn”chment, and energy research — all of which

have contributed to the legacy of complex environmental

cleanup challenges at the OakRidge Reservation(ORR),
The Reservation consists of three separate sites, situated on

54,7 square miles in eastern Tennessee: a national labora-

to~, a manufacturing and developmental engineering

plant, and a former gaseous diflsion plant. Presently,
ORR’s mission includes environmental restoration, waste
management, energy and medical research, defense

programs, and technology transfex

oRR is considered in the Waste Management
Progzmnmatic Environmental Impact Statement
(WM PEIS) as a potential waste mmagement site
for its own and, in some alternatives, other sites’

low-level mixed waste (LLMW), low-level waste (LLW),
tmttsuranic waste ~UW), and hazsrdous waste (HW).
ORR cttmently does not have an inventory of high-level
waste and is not expected to manage this waste type in
the future.

The estimated total waste inventories, consisting of current

inventory and 20 years of generation for the four waste
ypes amlyzed at ORR, are shown in the following chart.

Also, how ORR relates to DOE’s entire 20-year projected

invento~ for each waste type is provided below as a

pementage.
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Currentwaste management activities at 0~ include

the treatment and storage of LLMW on site, treatment

and disposd of LLW on site, stnrage of TRUW on site,
meatment of organic HW on site, and the transport of

remaining HW off site for treatment, A pollutinn prevention

progrm has been developed and is being implemented at

ORR to reduce waste volumes.
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DOE’s Preferred Alternatives
In the development of a mtional strategy for each waste

type, ORR>fiturs role will be shaped in part by DOEk
preferred alternatives, along with decision criteria dis-

cussed in Section 1.7.3 of the WM PEIS.Although the site’s
rolewill not be determined until the Recordsof Decision
for each waste typeare issued, the ways in which ORRfts
within each preferred waste management alternative are as

follows.

Low-LevelMinedWaate:DOE prefers regional treatment

of LLMW at ORR consistent with ORRS site treatment
plan. ~Is alternative could include treatment of LLMW
generated at other sites. ORR could be selected as one of
the regional disposal sites for LLMW.

Low-LevelWaste:DOE prefers to treat ORR’S LLW on

site. ORR could be selected as one of the regional disposal
sites for LLW.

-urardc Wrote DOE prefers the Regionalized Alter-

native for onsite treatment and storage of ORR’S remote-

handled TRUW. This alternative could include treatment
and storage of some remote-handled TRUW received from

SRS. Also, under this alternative, DOE could ship ORRS
contact-handled TRUW to SRS for treatment and storage.

Huatioua Waate:DOE prefers the No Action Alternative
where organic HW at ORR would continue to be treated on

site. ORR would continue to use commercial facilities for
all other HW treatment.

m
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Potential Impacts of
Preferred Alternatives

The WM PEIS evaluted potential impacts for ORR under
all of the alternatives ttit identified a role for the site.

These impacts are discussed in Chapters 6 through 11.

Results of the amlyses for ORR under DOE’s prtferred

alternatives are highlighted for the following impacts.

Health Effects
Health risks are principally to workers and could include
physical hazmd and latent cancer fatalities from waste

management activities over the 20-year period of analysis.

Collective worker health risk estimates are one fatality each
for LLMW and LLW, depending on whether ORR is
selected as a disposal site, and less thm one fatulity for
TRUW. Among the offsite population latent cancer

fatalities are estimated to be essentially mro for waate
management activities under the prefemed alternative for
all waste types at ORR,

Environmental Effects
Theprefemed altemativea are not expected to cause
exceedances of air quality standards. To meet drinking
water standards, perfomance-based waste acceptance
criteria may be needed for onsite disposal of LLMW. No
major impacts to ecological resources, land use, in frm~c-
ture, or environmental justice are expected. The progra-
mmaticandyaes did not select exact locations for facilities
within site boundaries; some location-specific impacts,
such as to cultural und sensitive ecological resources, could
require impacts assessment when exact locations we
determined,

Transportation
Under the prefemd alternatives, the maximum total number
of LLMW, LLW and TRUW sh]pments to and from ORR is

estimated to be 69,130 truck or 26,490 rail shipments.

Site Employment
Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to
average 1,658 workers. This could include workers cur-
rently employed for existing waste management operations.

Cumulative Effects
Cumulative health risk and environmental impacts are
primarily caused by existing conditions and ntber actions at
the site, Although waste management activities may add to
cumulative impacts, these additions are not expected to
cause standards or guidelines to k exceeded. However, to
meet drinking water standards, performance-based waste
acceptance criteria may be needed for onsite disposal of
LLMW. Waste management activities could greatly
increase weate sh]pments entering or leaving the site.
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Paducah Gaseous
Diffusion Plant
The Paducah Gaseous Di@sion Plant (PGDP) has been

a mjor Department of Energy (DOE) site for more than

40 years, producing enriched uranium for commercial
nuclear power reactors in the United States and overseas.

PGDP is located on 5.4 square miles in western Kentucky.

P
GDP is considered in the Waste Management
Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management site

~ for its own low-~evel mixed waste (L~MW),

low-level waste (LLW), and transuranic waste ~UW)
and, in some dtematives, other sites’ LLMW and LLW,
PGDP currently does not have an inventory of high-level
waste and is not expected to manage this waste type in the

future. In addition, PGDP is not considered a major
generator of hazardous waste.

The estimnted total waste inventories, including current

invento~ and 20 years of generation for the three waste
types at PGDP, are shown in the following char?. Also, how

PGDP relates to DOE’s entire 20-year projected inventory
for each waste type is provided below as a percentage.
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Current waste management activities at PGDP include
the storage of LLMW with the treatment of wastewater

only, preparation of LLW for shipment off site for disposal,
and storage of TRUW on site, A waste minimization and

pollution prevention program has been developed

md is king implemented at PGDP to reduce waste volumes,
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DOE’s Preferred Alternatives
In the development ofa national strategy for each waste

type, PGDP’sfuture role will be shaped in pan by DOE’s

preferredalternatives,along with decision criteria dis-

cussed in Section 1.7.3 of the WMPEIS. Although the site’s
role will not be determined until the Records of Decision

for each waste type are issued, the ways in which PGDPfits
within each preferred waste management alternative are as

follows.

Low-Level Mixed Waste: DOE prefers to treat most of
PGDPs LLMW at an offsite regional treatment facility,
although some LLMW would be treated on site, consistent
with PGDP’s site treatment plan, DOE prefers to ship
PGDP’s LLMW to one of 2 or 3 regional disposal sites.

Low-Level Waste:DOE prefers to treat PGDP’s LLW on
site. DOE prefers to SKIPPGDP’s LLW to one of 2 or 3
regional disposal sites.

Tmnmranic Waste:DOE prefers onsite treatment and
storage of PGDP’s TRUW.

u
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Potentil Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for PGDP under

all of the alternatives that identified a mle for this site.

~ese impacts are discussed in Chapters 6 through 11.

Results of the analyses for PGDP under DOE’s preferred

alternatives are highlighted for the following impacts.

Heofth Effects
Latent cancer fatalities among the offsite population xe

estimated to be essentially zero, and collective physical

hazard and latent cancer risks to workers are less than one
fatality, for waste management activities under the pre-

ferred alternatives for all waste types at PGDP.

Enviromnental Effects
Theprefened alternatives we not expected tocause

exceedances of air quality standards. No major impacts to
ecological resources, land use, infrastructure, or environ-
mental justice are expected. The programmatic anal yses dld

not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts

assessment when exact locations are determined.

~ansportation
Under the prefcmed alternatives, the total number of
LLMW, LLW, and TRUW shipments from PGDP is
estimated to be 6,330 truck or 2,410 rail shipments.

Site Employment
Under the prefemed alternatives, the annual workforce
required for waste management operations is estimated to

average 157 workers. This could include workers currently

employed for existing waste management operations,

Cumulative Effects
Cumulative health risk and environmental impacts are
primarily caused by existing conditions and other actions at

the site. Although waste management activities may add to
cumulative impacts, these additions ue not expected to

cause standards or guidelines to be exceeded. Waste

management activities could substantially increase waste
shipments leaving the site.



Pantex Plant
The Pantex Plant has been a mjor Department of Energy
(DOE) site for more than 40 years, providing nuclear

weapons assembly facilities. The mission of the Pantex

Plant includes disassembly, assembly, qualiry evaluation,

and maintenance of the U.S. nuclear weapons stockpile.

The site is also a candidate for tritium supply and recy-

cling. The Pantex Plant, consisting of 15.8 square miles
of DOE-owned land and 9.2 square miles of land leased

fmm TexasTech University, is locaied about 17 miles

northeast of Amrillo, Texas.

T

he Pantex Plant is considered in the Waste
Management programmatic Environmental

Impact Statement (WM PEIS) as a potential waste
management site for its own low-level mixed

waste (LLMW), low-level waste (LLW), and hazardous
waste (HW). The Pantex Plant currently has a very small

mount of transuranic waste (TRUW). The Pantex Plant
currently does not have an inventory of high-level waste
artd is not expcted to manage this waste type in the future.

The estimated total waste inventories, consisting of current

inventory and 20 years of generation for the three waste
types at the Pantex Phant, are shown in the following chart.

Also, how Pantex relates to DOE’s entire 20-year projected

inventory for each waste type is pravided below as a
percentage,
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Current waste management activities at the Pantex Plmt

include the storage of LLMW with the treatment of
wastewater only, preparation of LLW for shipment off site

for disposal, and the uansport of HW off site for treatment.

A pollution prevention and waste minimization program

hsa been developed and is king implemented at the Parttex
Plant to reduce waste volumes,
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DOE’s Preferred Alternatives
In the developmentof a national strategyfor each waste
t)pe, Pantex’sfutureml. will be shaped in part by DOE’s

preferredalternatives,along with decision criteria dis-

cussed in Section 1.7.3 of the WM PEIS. Although the site’s
role will not be determined until the Reco& of Decision

for each waste type are issued, the ways in which Pantex

fits within each preferred waste management alternative

are as follows.

Low-LevelMixedWaste:DOE prefers to treat LLMW
generated at Pantex on site consistent with Pantex’s site
treatment plan, DOE prefers to ship Pantex’s LLMW to one

of 2 or 3 regional d]sposal sites.

Low-Level Waste:DOE prefers to treat LLW generated at
Patex on site, DOE prefers to ship Pantex’s LLW to one of
2 or 3 regional dIspOsal sites.

hmumnic Waste DOE prefers offsite treatment and
storage of Pantex’s very small amount of TRUW.

HamrdousWaste:DOE prefers the No Action Alternative
where Pantex would continue to use commercial facilities

for HW treatment.

~

Potentil Impacts of
Preferred Alternatives

The WM PEIS evalutedpotential impacts for Pantex under

all of the alternatives that identified a mle for the site.

These impacts are discussed in Chapters 6 through 11.

Results of %heanalyses for Pantu under DOE’s preferred

alternatives are highlighted for the following impacts.

Health Effeck
Latent cancer fatalities among the offsite population are
estimated to be essentially zero, and collective physical
hazard and latent cmcer risks to workers are less than one

fatality, for waste management activities under the pre-

ferred alternatives for all waste types at Pantex.

Environmental Effects
Thepreferred alternatives are not expected to cauae
exceedances of air quality standards. No major impacts to
ecological resources, land USC,in frastmcture, or environ-

mental justice are expected. The programmatic analyses did
not select exact locations for facilities within site bound-
aries; some location-specific impacts, such as to cultuml

and sensitive ecological resources, could require impacts
assessment when exact locations are determined.

‘1’ranaportation
Under the prefemed alternatives, the total number of
LLMW and LLW shipments from the Pantex Plant is
estimated at 460 tmck or 190 mil shipments.

Site Employment
Under the preferred alternatives, the annual workforce
required for waate mmagement operations is estimated to

average 102 workers. This could include workers currently
employed for existing waste management operations.

Cumulative Effects
Cumulative health risks Me primtily caused by waate

managementactivities;however, tbe maximum cumulative
increase in radiation dose to tbe offsite population is

estimated to be well below the EPA standard of 10 mil-

lirems ner vear to tbe maximallv ex~osed individual.
Cumu~tiv~ environmental imp~cts “me primtily caused by

existing conditions md other actions at the site, Although
waste management activities may add to cumulative

impacta, these additions am not expected to cause standards

or guidelines to be exceeded.

WM



Portsmouth Gaseous
Diffusion Plant
The Portsmouth Gaseous Di@sion Plant (PORTS) has

been a major Depanment of Energy (DOE) site for more

than 40 years, producing enriched uranium. PORTS is
located on 6.3 square miles, about 22 miles northeast of

Poflsmouth, Ohio.

P

ORTS is considered in the Waste Management
Programmatic Environmental fmpact Statement

(WM PEIS) as a potential waste management site
for its own low-level mixed waste (LLMW) and

low-level waste (LLW) md, in some alternatives, other
sites’ LLMW and LLW. PORTS currently does not have an

invento~ of trmsuranic waste or high-level waste and is
not expected to manage these waste types in the future. In
addition, PORTS is not considered a major generator of
hazsrdous waste,

The estimated total waste inventories, consisting of

current imentory and 20 years of generation for the two
waste Qpes at PORTS, are shown in the follo wing chart.

Also, how PORTS relates to DOE’s entire 20-year projected

inventory for each waste type is provided below as a
percentage.

LLMW LLW

Current waste management activities at PORTS include the

storage of LLMW with the treatment of wastewater only

and preparation of LLW for shipment off site for disposal.
A waste minimization and pollution prevention program

has heen developed and is being implemented at PORTS to

reduce waste volumes.
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Potentil Impacts of
Preferred Alternatives

DOE’s Preferred Alternatives

In the development of a national strategy for each waste

qpe, PORTS’sfuture mle will be shaped in part by DOE’s

preferred alternatives, along wirh decision criteria dis-
cussed in Section 1.7.3 of the WMPEIS. Although the site’s

mfe will not be determined until the Recotis of Decision

for each waste type are issued, the ways in which PORTS
jits within eachpreferredwaste managementalternative
are asfollows.

Low-LevelMixed Wasta DOE prefers to treat PORTS’
LLMW on site consistent with Poflsmouth’s site treatment
plan. DOE prefers to SKIPPORTS’ LLMW to one of 2 or 3
regional d]sposal sites.

Low-LevelWaste:DOE prefers to treat PORTS’ LLW on
site. DOE prefers to ship PORTS’ LLW to one of 2 or 3

regional disposal sites.

The WM PEIS evaluated potential impacts for PORTS

under all of the alternatives that identified a role for the
site. These impacts are discussed in Chapters 6 through 11.

Results of the analyses for PORTSunder DOE’s preferred

alternatives are highlighted for the following impacts.

Health Effects
Latent cancer fatalities among the oHsite population me
estimated to be essential y zero, and collective physical

hazard and latent cancer risks to workers arc less than one
fatality, for waste management activities under the pre-

ferred alternatives for all waste types at PORTS.

Environmental Effects
Theprefemed alternatives are not expected to cause
exceedances of air quality standards. No major impacts to

ecological resources, land use, in frasmcture, or environ-
mental justice are expected. The programmatic analyses did

not select exact locations for facilities witbin site bound-
aries; some location-specific impacts, such as to cultural
and sensitive ecological resources, could require impacts

assessment when exact locations we determined.

~ansportation
Under the prefemed alternatives, the total number of
LLMW and LLW shipments from PORTS is estimated to

be 34,090 truck or 13,0W rail shipments.

site Employment
Under the preferred alternatives, the annual workforce
required fnr waste management operations is estimated to

average 399 workers. This could include workers currently
employed for existing wnste management operations.

Cumulative Effects
Cumulative health risk and environmental impacts are

primarily caused by existing conditions and other actions at

the site. Although waste management activities may add to
cumulative impacts, these additions nre not expected to

cause standnrds or guidelines to be exceeded. Waste

management activities could greatly increase waste
shipments leaving the site.



Rocky Fiats
Environmental
Technology Site
The Rocky Flats Environmental Technology Site (RFETS)
has been a major Department of Energy (DOE) site for

more than 40 years, praducing nuclear weapons compo-

nents fmm plutonium and other metals. In 1992, its mission
changed to environmental restoration and decontamination

and decommissioning. RFETS occupies 1I square miles,

aPPrOxl~telY 16 miles northwestof Denvec Colorado.

R

FETS is considered in the Waste Mutragement

Programmatic Environmental Stupact Statement
(WM PEIS) as a potential waste mmagement

site for its own low-level mixed waste (LWW),
low-level waste (LLW), and tmnsuranic waste (TRW and,
in some alternatives, other sites’ LLMW and LLW. RFETS

currently dues not have an inventory of high-level waste
and is not expected to manage this waste type in the future.
In addition, ~TS is not considered a major generator

of hazardous waste.

me estimted total waste inventories, consisting of current
inventory and 20 years of generation for the three waste

types at RFETS, are shown in the following chart, Also,

how RFETS relates to DOE’s entire 20-year projected
inventory for each waste ~pe is pm~ided below ~ ~

percentage,

41.000mz

LLMW LLW TRUW

CUITent waste management activities at mTS include
the storage of LLMw with the treatment of waatewater

only, prepmtion of LLW for shipment off site for dispossl,
and storage of TRUW on site. A waste minimization

program has been developed and is being implemented at

RFETS to reduce waate vnlumes.
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DOE’s Preferred Alternatives
In the development of a national strategy for each waste
type, RFETS’sfiture ml. will be shaped in part by DOEk

preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WIU PEIS. Although the site’s
role will not be determined until the Records of Decision

for each waste type ara issued, the ways in which RFETS

fits within each preferred waste management alternative

are as follows,

Low-Level Mixed Waate: DOE prefers to tieat RFETS’

LLMW on site consistent with ~S’ site treatment plan.
DOE prefers to ship RPETS’ LLMW to one of 2 or 3
regional disposal sites.

Low-Level Wsate: DOE prefers to treat WTS’ LLW on
site, DOE prefers to ship RFETS’ LLW to one of 2 or 3
regional disposal sites.

tinauranic Waste:DOE prefers the Decenwalized Alter-
native for onsite Ueatment and storage of some of RFETS’

TRUW. Some of RFETS’ TRUW could be treated at INEL.

—

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for RFETS under

all of the alternatives that identified a mle for the site.

These impacts are discussed in Chapters 6 through 11.

Results of the analyses for RFETS under DOE’s preferred

alternatives are highlighted for the following impacts.

Health Effects
The largest estimated health risks are to workers and are
related to the waste volumes being handled. Physical

accidents typically result in a h]gher potential for fatalities
than exposure to radiation. One worker famlity could occur

for the prefemed treatment alternative for LLMW. Among

the offsite population, latent cancer fatalities are estimated
to be essentially zero for waste management activities under
the prefemed alternatives for all wuste types at R~TS.

Environmental Effects
Underthe prefemed alternatives, equipment mrd vehiculur
emissions could require mitigative measures to meet uir
quality standards for nonattainment ureas in the region. No

major impacts to ecological resources, land use, infmatmc-
ture, or environmental justice are expected. The progmm-
matic analyses did not select exact locations for facilities
witbin site boundades; some location-specific impacts,

such as to cultwal and sensitive ecological resources, could
require impacts assessment when exact locations am
determined.

Wansportation
Under the prefemed alternatives, the total number of
LLMW, LLW and TRUW shipments from RFETS is
estimated to be 6,920 truck or 2,690 rail shipments.

Site Employment
Under the preferred alternatives, the annual workforce
required for waste management operations is estimated to

average 774 workers, This could include workers cm’rently
employed for existing waste management operations.

Cumulative Effects
Cumulative heulth risks are primurily caused by waste

management activities; however, the maximum cumulative

increase in radiation dose to the offsite population is
estimated to be below theEPA standard of 10 millirems
per yew to the maximally exposed individual. Cumulative

environmental impacts are primarily caused by existing

conditions and other actions at the site. Although waste

management activities may add to cumulative impacts,

these additions are not expected to cause standards or
guidelines to be exceeded, except for air quality criteria air

pollutants (CO and NOZ). Waste management activities

could greatly increase waste shipments leaving the site.

WM



Sandia National
Laboratories
Sandia Natioml bboratories-Nw Mexico (SNL-NM)
is a major Depanment of Energy (DOE) resea~h and

development laborato~ with a primary mission of

developing, engineering, and testing non-nuclear

components of nuclear weapons, SNL-NIU is located

on 4.4 square miles southeast of Albuquerque,
New Mexico, on the Kirtland Air Force Base.

sNI-NM is considered in the Waste Management

Programmatic Environmental Impact Statement
(WM PEIS) as a potential waste management site
for itx own low-level mixed waste (LLMW),

low-level waste (LLW), transuranic waste (TRUW), and

hazardous waste (HW), SNL-NM currently does not have m
inventory of high-level waste and is not expected to
manage this waxte type in the future. The WM PEIS
includes waste volumes for ITRI in its evaluation of SNL.
NM as a candidate site for waste management facilities,

The estimated total waste inventories, consisting of current

invento~ and 20 years of generation for the four waste

types at SNL-NM, are shown in the following chart. Also,
how SNL-NM relates to DOEh entire 20-year projected

invento~ for each waste ppe is provided below ~$ ~
percentage,

3,100m?
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Current waste management activities at SNL.NM include
the storage of LLMW with the treatment of wastewater

only, preparation of LLW for shipment off site for disposal,
storage of TRUW on site, and the transport of HW off site

for treatment. A waste minimization and pollution preven-

tion plan has been developed and is being implemented at
SNL-NM to reduce waxte volumes.
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DOE’s Preferred Alternatives

In the development of o wrional strategy for each waste

type, SNL-NM’sfuture mle will be shaped in pari by DOE’s
preferred alternatives, along with decision criteria dis-

cussed in Section 1.7,3 of the WIU PEIS. Although the site’s
rolewill not be determineduntil the Recordsof Decision
for each waste typeare issued, the ways in which XNL-NM
fits within each preferred waste mnagement alternative

are as follows.

Low-Level Mixed Wnxte: DOE prefers to treat SNL-NM’S
LLMW on site consistent with SNL-NM’S site treatment
plan. DOE prefers to ship SNL-NM’S LLMW to one of 2

or 3 regional disposal sites.

Low-Level Waste: DOE prefers to treat SNL-NM’S LLW
on site. DOE prefers to SKIPSNL-NM’s LLW to one of 2 or

3 regional disposal sites.

Tmnxursnic Wuste: DOE prefers the offsite treatment and

storage of SNL-NM’S TRUW.

Hardow Wsxte: DOE prefers the No Action Alternative
where SNL-NM would continue to use commercial
facilities for HW treatment.

—

Potential Impacts of
Preferred Alternatives

The WM PEIS evaluated potential impacts for SNL-NIU

utier all of the alternatives that identified a mle for the

site. These impacts are discussed in Chapters 6 through 11.
Results of the analyses for SNL-NM utier DOES preferred

alternatives are highlighted for the following impacts.

Henfth Effectx
Latent cancer fatalities nmong the offsite population m

estimated to be essentially zero, and collective physical
haznrd and latent cancer risks to workers are Iess than one

fatality, for wnste management activities under the pre-
ferred alternatives for all waste types at SNL-NM.

Environmental Effects
me preferred alternatives are not expected to cause
exceedances of nir qualit y standards. No major impacts to
ecological resources, land use, in fr~tructure, or environ-

mental justice ze expected. The programmatic antiyses dld
not select exact locations for facilities widdn site bound-

aries; some location-s~citic impacts, such ax to cultural
and sensitive ecological resources, could require impacts

assessment when exact Iwations are detemined.

fiansportation
Under the prefemd alternatives, the total number of
LLMW, LLW, and TRUW shipments from SNL-NM is

estimated to be 370 truck or 1gO rail shipmentx.

Site Employment
Under the prefemed alternatives, the annual workforce

required for waste management operations is estimated to
average 46 workers. This could include workers currently
employed for existing wnste management operations.

Cumulative Effecm
Cumulative health risk and environmental impacts are

primarily caused by existing conditions and other actions at
the site. Although waste management activities may add to

cumulative impacts, these additions are not expected to
cause standards or guidelines to be exceeded. Waste

management activities could greatly increase waste
shipments leaving the site.

WM



SavannahRiverSite
The SavannahRiver Site (SRS)hasplayed a major mle in
flah”OnU/securi@for more than 40 years,producingnuclear
materials (primarilyplutonium and tn’tium)for weapons,
managing the resultingradioactiveand hazardous waste,

and pefloming a varie~ of missions related to energy
research and nuclear materials mnagement. SRS is

located on appmxinmtely 310 square miles, about 20 miles

south of Aiken, South Carwlina, and 25 miles southeast of

Augusta, Geo~ia.

sRS is considered in the Waste Management
programmatic Environmental Impact Statement

(WM PEIS) as a potentinl waste management site
for its own low-level mixed waste (LLMW),

low-level waste (LLw), transuranic waate (TRUW), high-

level waste (HLW), haardous waste (Hw), and, in some
alternatives, other sites’ LLMW, LLW, TRUW and ~W.

The estimted total waste inventories,consistingof current
invento~ (md 20 years of generation for the five waste

types at SRS, are shown in the following chart, Also, how SRS
relates to DOE’s entire 20-year projected invento~ for each
waste type is provided below as a percentage,

510,000ml
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Cument waste management activities at SRS include the

treatment and storage of LLMW, treatment and disposal
of LLw on site, storage of ~uW on site, storage of HLW

on site pending disposal in a geologic repository, and the
trnnspofi of HW off site for treatment. A waste minimiza-

tion and pnllution prevention plan has been developed and

is being implemented at SRS to reduce waste volumes.
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DOE’s Preferred Alternatives

In the development of a national strategy for each wwte qpe,
SRS’fiture mle will be shaped in part by DOE’s preferred
airema!ives, along with decision criteria discussed in Section
1,7.3 of the WM PEIS. Although rhe site’s mie will not be
determined until the Reconis of Decision for each waste type a~
issued, the ways in which SRSfits within each preferred waste
management alternative are 08follows.

Low-bvel Mixed Waste: DOE prefers regionalized treatment of
LLMW at SRS. This alternative includes onsite ueatment of
SRS’S LLMW and could include treatment of LLMW generated at
other sites. LLMW activities at SRS would be conductul in
accordance with SRS’S site ueatment plm. SRS could be selected
as one of the regional disposal sites for LLMW.

Low-hvel Was@ DOE prefers to treat SRS’ LLW on site. SRS
could be selected as one of the regional disposal sites for LLW.

_mnic Waste DOE prefers the Regionalized Alternative
for ontite treatment and storage of SRS’ contact-handled TRUW.
Under this alternative, some contact-handld TRUW could be
r=eived from ORR for treatment and storage. Also, DOE could
ship SRS’ remote-bandied ~UW to ORR for treatment attd
storage.

High-Level Wmtw DOE prefers onsite storage of SRS’ immobi-
lized HLW priding disposal in a geologic repository.

Wzardous Waste: DOE prefers the No Action Alternative where
SRS would continue to use commercial facilities for HW
treatment.

m
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Potential Impacts of
Preferred Alternatives

TheWMPEIS evaluatedpotential Imp.ctsfor SRS under
all of the altemtives t~t identified a mle for the fire. These
impacts are discussed in Chapters 6 through 1I. Results of the
analyses for SRS under DOE’S preferred alternatives are high-
lighted for the following impacts.

Heafth Effects
Health risks ~e primarily to workers and could include fatalities
from waste management activities over the 20-year period of
mdysis. Collective worker health risk estimates rue one fatality for
LLMW and five fatalities for LLW, depending on whether SRS is
selected as a disposal site, one fatality for HLW, and less tfmn one
fatfdity for TRUW Less than one latent cancer fatiity is estimated
among the offsite population for waste management activities under
the preferred alternatives for all waste types at SRS.

Enviromnentaf Effects
Tbe prefemed alternatives are not expected to cause exc=diinces of
air quality stand~ds. To meet drinking water standards, peffor-
mance.based waste acceptance criteria maybe needed for onsite
dispsal of LLMw, Expenditures for WM activities could cause
socioeconomic effects that include the benefits of increased
regional employment and income as well as regional ppulation
&owth that could alter community stmctu= and stress available
housing and community services. No major impacts to -cdogical
resources, land use, inframucture, or environmentrd justice are
expected. The programmatic analyses did not select exact locations
for facilities within site boundties; some location-specific impacts,
such as to cultural and sensitive ecological resources, could require
impacts assessment when exact locations ~e determined.

Transportation
Under the prefemed alternatives, the maximum total number of
LLMW, LLW, TRUW, and HLW shipments to and from SRS is
estimatti to be 74,862 tmck or 27,275 rail shipments,

Site Employment
Under the prefemed alternatives, the annual workfome required for
waste management operations is estimated to average 2,406
workers. ~is could include workers cutTently employed for
existing waste management operations,

CumulativeEffects
Cumulative health risk and environmental impacts we ptimarily
caused by existing conditions and other actions at the site. Al-
though waste management activities may add to cumulative
impacts, these additions He not expected to cause standwh or
guidelines to be exceeded. However, to meet drinking wtier
standards, Frfonnattce-based waste acceptance criteria may be
needed for onsite disposal of LLMW and LLW. Waste management
activities could greatly increase waste shipments entering or leaving
the site.

WM



Site Summary

Waste IsolationPilotPlant Site
The WasteIsolation Pilot Plant (WIPP) is a Department

of Energy (DOE) research and development facility for the

safe and pemanent disposal of defense-generated transu -

ranic waste (TRU W). WIPPwill become a permanent

disposal site for TRUWifit meetsall regulatoryrequirements
and DOE decides to open it. The WIPP site is located on 16

square miles in southeastern New Mexico, approximately

25 milesfiom Carlsbad.

w IPP is considered in the Waste Management
Programmatic Environmental Impact
Statement (wM PEIS) as a potential
geologic disposal site for TRUW from other

DOE sites. The WIPP site does not currently manage or
contain waste,

In 1981, DOE issued a Record of Decision for the phased
development of WfPP, In 1990, a subsequent Record of
Decision was issued that called for the continuation of the

phased development of WfPP. To support a decision on
whether to proceed to disposal, DOE prepared a second

Supplemental EIS (SEIS II) to evaluate impacts associated

with disposal at the site. Also, a number of regulatory and

legislative requirements must be met before shipments of

TRUW for disposal at WIPP could begin.

DOE’s current strategy is to have all TRUW meet the WfPP
waste acceptance criteria established by DOE in consultation

with the Environmental Protection Agent y (EPA) and the

State of New Mexico. These criteria are not yet final and may
be modified to require more extensive treatment of TRUW

before disposal, The WM PEIS only analyzes the role of tbe

WIPP site with respect to the treatment of TRUW, me

environmental impacts of TRUWdisposal at WfPPare

evaluated in the WIPP SEIS 11mentioned above. If cenified
as a TRUW disposal site by EPA, WfPP will operate as a

repository, accepting TRUW for approximately 35 years

(under the Proposed Action in the WIPP sEIS II), At the

end of that time, DOE will backfill and permanently seal

the facility.
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DOE’s Preferred Alternative

In the development of a national strategy for each waste
type, WIPP’sfuture role will be shaped in part by DOE’s

preferred alternatives, along with decision criteria dis-

cussed in Section 1.7.3 of the WM PEIS, the WIPP SEIS 11,

and regulatory requirements. Although the site’s role will not
be determined until the Records of Decision are issued and

other requirements are met, the way in which WIPPfits
within the preferredwaste managementalternativefor
TRUW is as follows.

Transuranic Waste: DOE prefers the Decentralized

Alternative in which all DOE-generated TRUW would be
treated and stored at the sites where it is generated and then
shipped to WIPP for disposal. Although the FFC Act’s
requirement for a Site Treatment Plan would not apply to
WIPP, DOE dld include management plans for mixed

TRUW in the proposed site treatment plans of the sites
where mixed TRUW is currently being managed.

m—
Potendal Impacts of
Preferred Alternative

The WM PEIS evaluated WIPPonly under the Centralized
Alternative, in which treatment of TRUW would occurat ~

WIPE These impacts are discussed in Chapter 8. Howevec

in the preferred Decentralized Alternative, treatment of

TRUW would occur elsewhere. The potential impacts of

TRUW disposal have been assessed in previous EISS and

the WIPP SEIS 11.

I

I

I

I
I



““”‘---“’”

WestValley
Demonstration
Project
The WestVallq DemonstrationPreject (WVDP) is located
on the site of the only U.S. commercial nuclear fuel

reprocessing plant, which recycled fuelfim commercial

and federally owned reactors until 1972. Under the WVDP

Act, a Public b enacted by Congressin 1980,the
Department of Energy (DOE) is required to develop and

demonstrate a technology for solidifying high-level waste
in preparation for disposal. Other WVDP activities include

programs for waste wnagement and decontamination and

decommissioning. The wVDP is located on 0.3 square mile
in West Valley, approximately 31 miles south of Buffalo,

New York.

w VDP is considered in the Waste Management

Programmatic Environmental Impact
Statement (WM PEIS) as a potential wuste

management site for its own low-level mixed
waate @LMw), low-level waste (LLW), transuranic waste

(TRUW), and high-level waste (HLW). WVDP currently
does not have a large inventory of bardous waate and is
not expected to manage large quantities of this waste type
in the future,

The estimted totai waste inventories, consisting of current
inventory and 20 years of generation for the four waste

Vpes at WVDP, are shown in the following chart. Also, how
WVDP ralates to DOE’s entira 20.year projected invento~

for each waste type is provided below as a percentage.
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Curfent waate management activities at WVDP include the

storage of LLMW with the treatment of waatewater only,

preparation of LLW for shipment off site for disposal,

storage of TRUW on site, and the storage of HLW on site
pending disposal in a geologic repository, A wa.ate minimiza-

tionlpollution prevention progfatn haabeen developed and is

being implemented at WVDP to reduce waste volumes.
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DOE’s Preferred Alternatives
In the development of a national strategy for each waste

type, WVDP ‘s@lure mle will be shaped in part by DOE’s

preferred alternatives, along with decision criteria dis-
cussed in Section 1.7.3 of the WM PEIS. Although the site’s

role will not be determined until the Records of Decision

for each waste type are issued, the ways in which WVDP

fits within each preferred waste management altemazive

are as follows.

Low-Level Mixed Waste DOE prefers to treat WVDP’S
LLMW according to the Regiondized Alternative and
consistent with WVDPS site treatment plan. Under this

alternative, WVDP’S LLMW would be shipped off site for
treatment. DOE prefers to ship WVDP’S LLMW to one of

2 or 3 regional disposal sites.

Low-Level Waste: DOE prefers to beat WVDP’S LLW on
site. DOE prefers to ship WVDPS LLW to one of 2 or 3

regional d]sposal sites.

TmnsuranicWaste:DOEprefers the onsite treatment and

storage of WVDP’S TRUW.

High-LevelWaste:DOE prefers onsite storage of WVDP’S
immobilized HLW pending disposal in a geologic repository,
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Potentil Impacts of
Preferred Alternatives

The WM PEIS evalwted potentiai impacts for WDP under
all of the alternativesthat identifieda rolefor fhe site.
These impacts are discussed in Chapters 6 through 11.

Results of the analyses for WVDP under DOE’s preferred

alternatives are highlighted for the following impacts.

Health Effectx
Latent cancer fatalities among the offsite population are

estimated to be essentially zero, and collective physical
hazard and latent cancer riskx to workers are less than one

fatality, for waste management activities under the pre-
ferred alternatives for all waste types at WVDP.

Enviromnental Effects
Thepreferred alternatives are not expected to cause
exceedances of air quality standurds. No major impacts to

ecological resources, lad use, or environmental justice are
expected; moderate increases to requirements for wastewa-
ter treatment and power for activities under the preferred
alternatives could lead to requirements for addhional

capacity and corresponding costs for these systems. The
programmatic analysis did not select exact locations for
facilities with]n site boundties; some location-specific
impacts, such as to cultural and sensitive ecological

resources, could require impacta asseaament when exact
locations rue determined.

~ansportation
Under the preferred alternatives, the total number of
LLMW, LLW, TRUW, md HLW shipments from WVDP is
estimated to be 6,990 truck or 2,578 rail shipments.

Site Employment
Under the preferred alternatives, the annual workforce

required for waste management operations is estimated to
average 142 workers. ~Is could include workers currently

employed for existing wuxte mimagement operations.

Cumulative Effects
Cumulative health risk md environmental impacts are
urimm’il y caused by efisting conditions md other actions at

the site. Although “waste mmagement activities may add to

cumulative impacts, these additions ure not expected to

cause standurds or guidelines to be exceeded. Wastewater

and power requirements could cause cunent capacities to

be exceeded. Waxte management activities could substan-

tially incre~e waste shipments leaving the site.

WM


